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what does lowest height mean in a nut? 





SPACE SAVINGS! 
WEIGHT SAVINGS! 








OLD sTyLE | KAYLOCK 


TRADE MARK 
all-metal self-locking nuts 


Regular Height 


Tension Nut (AN366) | Shear-nut height with 
tensile nut strength 





As the lowest (height), smallest, lightest and strongest 
of all self-locking nuts — Kaylock’s versatility will meet 
all of your structural fastener requirements. 


Kaylock nuts ore precision product produced in full 
conformance with Air Force-Navy specifications AN-N-5 
and AN-N-10. 
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THE KAYNAR COMPANY - KAYLOCK DIVISION - BOX 2001, TERMINAL ANNEX - LOS ANGELES 54, CALIFORNIA 
Canede Distr.: Abercorn Aero Limited, Mentro«i 
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UBBLE TYPE CANOPIES on fast military 
B planes like North American's Super Sabre 
had to be safely pressurized at altitudes of 
8 miles or higher. Ordinary inflatable seals 
between the bubble and cockpit would often 
blow out from the effect of low pressures on 


the outside, high pressures on the inside. 


B. F. Goodrich engineers were called in on 
the problem. A really effective seal, they 
believed, should operate with low pressure and 
stretch very little or not at all. Less stretch 
would mean less strain. They worked out a 
seal with a U-shaped solid rubber base. A 
rubberized fabric diaphragm nested inside the 
base simply /#fts when inflated. (See diagram 
below). It works like blowing up a paper bag 
—low pressure gives full expansion with prac- 
tically no stretch. Dangerous stretching of tube 
wall (like blowing upa toy balloon) is eliminated. 


The new inflatable strip seal works almost 
instantly. Even at minus 65° it inflates with 
less pressure than ordinary seals needed at 
room temperature. There are other advantages. 
It resists wear and damage better than ordi- 
nary seals. It fits complex curves better. It seals 
and unseals faster. Sliding wear and scuffing 
are minimized. 


The new B. F. Goodrich seal is now in use 
on more than a dozen makes of planes, includ- 
ing latest jet fighters and bombers. The B. F. 
Goodrich Co., Tire & Equipment Dwision, 
Aeronautical Sales, Akron, Ohio. 


B.F Goodrich 


AVIATION PRODUCTS 


Tires, wheels, brakes « De-icers *« Heated rubber « 
Fuel cells « Avtrim « Pressure Sealing Zippers « 
inflatable seals * Rivnuts «+ Hose, sccessories 




















Aircraft Heat Exchangers... 


As performance requirements go up, Clifford’s Wind 
Tunnel Laboratory assumes a major industry role. 


The numerous heat exchangers illus- 
trated on this page have one im- 
portant thing in common. They all 
represent successful answers to heat 
transfer problems that hadn’t been 
solved until Clifford’s Wind Tunnel 
facilities were put to work. 

Each one of these heat exchangers 
represents a different problem — and 
some of them were highly unusual, in- 
volving designs featuring very high 
capacities within strict limits of space, 
weight and sometimes shape. In each 
case, Clifford designed and manufac- 
tured the thermal valves that control 
the oil flow, producing a complete 
“package” ready to mount for service. 

Units have been developed for many 
different applications, including tem- 
perature control of engine lube oil, 
hydraulic system fluids, afterburner 
lubricant, cabin, cockpit, gun and 
camera compartments as well as wing 
and empennage anti-icing equipment. 
Recent work of interest includes special 
air type lube oil coolers for jets to meet 
“high altitude idling’ conditions, oil 


coolers to meet the highly variable con- 
ditions encountered by helicopters in 
their changes of flight direction from 
vertical to horizontal. The problems of 
rocket flight, missiles and the tempera- 
ture control of avionic equipment are 
currently receiving attention. The com- 
pany is also deep into the unusual prob- 
lems of heat exchange involving the 
handling of molten metals for atomic 
energy applications. 

In all these areas, Clifford’s un- 
matched facilities for development and 
design plus production capacity to pro- 
vide heat exchangers in needed quanti- 
ties is your finest assurance of securing 
the best solution to your problem. 

A letter or phone call will put the 
world’s most completely equipped tech- 
nical facility of its kind to work on 
your problem. Clifford Manufacturing 
Company, 152 Grove Street, Waltham 
54, Mass. Division of Standard-Thomson 
Corporation. 

Telephone: WAltham 5-7310. Branch 
offices in New York, Detroit, Chicago 
and Los Angeles. 
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Clifford’s Wind Tunnel facilities provide capabilities for accurately repro- 
ducing the conditions encountered by aircraft in actual service on any part 
of the globe and at altitudes from sea level to 80,000 feet. 


Stainless steel high temperature air-to- 
air heat exchanger. Clifford’s ability to 
weld and braze stainless steel success- 
fully, plus its unique test facilities 
gives the company unusual advantages 
in the new high temperature ranges of 
aircraft heat exchange applications. 


How to put adequate heat transfer 
capacity into a _ restricted space in 
Republic’s RF84F camera compartment 
to prevent camera port fogging was the 
problem solved by this Clifford air 
conditioner. 


ce te 4 
Developed for the Westinghouse J46 
turbojet engine, this oil cooler was first 
to employ the vaporizing principle in 


lube oil cooling service. It provided 
greater heat rejection capacity per 
unit of fuel flow than ever previously 
attained. 
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Ten Miles of Wire on the Wing 


Firing 2.75 inch rockets in coveys of 104, this Northrop Scorpion F-89D can down the largest bomber with a single blast. 


DIT-MCO Analyzers Track Down Wiring 
Errors, Speed Production of F-89D Scorpion Jets! 


DIT-MCO analyzer in use checking harnesses on 
wiring jig board at Northrop. The Model 200 re- 
duces costly rework of wiring systems, after in- 
stallation, by locating errors early when they are 
easy to correct. 


The same tester in use on an entirely different 
cable assembly. Some manufacturers use one 
DIT-MCO Circuit Analyzer to check as many as 50 
different harnesses in a single day! 


erga 


Complex Cable Systems Are Tested In Seconds at Northrop Plant 


Like all modern aircraft, this Northrop interceptor is actually a flying electrical 
system. It depends on thousands of complex electrical circuits for every oper- 
ation... from canopy to electronic aiming and automatic triggering equipment. 
Small circuitry errors could cause disastrous malfunctions. 


DIT-MCO Model 200 Automatic Electrical Circuit Analyzers are on the job 
daily at Northrop, helping to eliminate wiring errors.... both on the wiring jig 
boards and after harness installation in the airplane. 


The model 200 is capable of checking 200 circuits, for continuity or short 
resistance, in less than a minute. Making these same tests manually would require 
35,800 separate operations. 


What's more, the analyzer never makes a mistake, it is so simple to operate 
that it almost eliminates human error, and it can detect minute flaws which no 
other machine or human can find. All this speed and accuracy is contained in a 
package so mobile that some manufacturers check as many as 50 different 
harnesses, with one machine, in a single day. 


It's wasteful to tie up experienced quality control and production line person- 
nel with monotonous, time-consuming hand tests. DIT-MCO does the job better 
and faster and allows personnel to devote more of their time to actual corrective 
measures. 


if Your Product Involves Complex Electrical Circuitry, DIT-MCO Can Help 
You Make It Better and Faster, at Less Cost. Write Today for Full Details. 


DIT-MCO, INC. ELECTRONICS DIVISION 


503 West 9th St. Kansas City, Missouri 








Javelin Meets Canberra 


The Gloster Javelin, Britain’s all-weather fighter at left, is one of the first post-war British aircraft to be fitted with air-to-air refueling 
equipment. The mother ship is an English Electric Canberra. The probe and drogue equipment being used in the test is scheduled 


for all Royal Air Force V-class bombers. 


Domestic 


Convair’s TF-102A two-place com 
bat trainer made its first flight at Ed 
wards AFB, Calif., with a 30-minute 
flight. R. L. Johnson, Convair’s chief 
engineering test pilot on the F-102A 
program, was at the controls. He r 
ported that the trainer handles ‘“‘just 
like the F-102A interceptor.” 


The Navy completed the conversion 
of its second submarine, the USS Ba 
bero (SG-317), into a guided-missilk 
carrier with the vessel’s recommission 
ing at the Mare Island shipyard, Val 
lejo, Calif. Both the Barbero and its 
predecessor, the USS ‘Tunny, ar 
equipped to fire the Chance Vought 
Regulus missile. 


Beech Aircraft Corp., Wichita, Kan., 
received a ‘‘multi-million-dollar”’ 
from the Republic Aviation Corp. for 
the manufacture of “sizable quantities” 
of jettisonable fuel tanks for Republic's 
F-84F and RF-84F jet fighters. 


order 


Pan American World Airways and 
the Transport Workers Union (CIO 
signed a contract to end a wage dispute 
which had threatened to halt the air 
line’s operations through a strike. ‘The 
agreement calls for an 11 cent an hour 
pay increase for mechanics and ground 
service personnel, bringing the pay of 
lead mechanics to $2.73 an hour and 
of port stewards to $2.44 an hour. ‘The 
contract, which will run until Oct. 1, 
1957 and is retroactive to Sept. 1, 1955, 
also provides a new pay plan for pur 
sers, stewards and stewardesses, making 
them eligible for $3.75 an hour pre 
mium pay for every hour flown over 
70 hours a month up to 255 hours per 
calendar quarter. Time-and-a-half over- 
time will be paid for hours flown in ex- 
cess of 255 in a quarter. 
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Fairchild Camera and Instrument 


Corp., Svosset, L. | N. Y., announced 
the establishment of a Nuclear Instru 
mentation Department for the develop- 


ment and manufactur radiation 


utron de 


ind contr rod dri 


monitoring 
tectors ive 

nisms for atomic reactor Deliveries 
by the department work 

be directed primarily toward the 
market, are heduled to begin 
sometime next vear. The department’ 
head, Dr. Harold Eugene DeBolt, for 
merly was with Nuclear Power Division 
of the Navy’s Bureau of Ships 


equipment rie 


mech 
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Financial 


The Curtiss-Wright Corp’s consoli 
dated net profit for the first 
months of 1955 was 
those recorded during the 
of 1954—$24.012.833 to 
Net reased to 
from $345,261,589, 
is of Sept. 30. totaled 
[he company also 


nine 


sales in 
$849 million 
disc losed 
appropriated $20 million of its reserves 
ind retained earnings for new engineer 
ing-manutacturing facilities at 


g Oue 
hanna, Pa. 


more than doubk 


ind unfilled orders 


that it has 


Fairchild Engine and Airplane Corp., 
Hagerstown, Md., reported  nine- 
month earnings as of Sept. 30 at $3,- 
211,000 on sales of $121,165,000 (as 
opposed to earnings of $3,155,000 and 

iles of $102.550.000 
period of 1954 At the 


firm 30-cent 


over the 
same time, th« 
dividend per 
common 
boosting Fair- 
thus far to 55 
cents, and a declared 5 
tock dividend are pavable Dec. 12 to 
is ot Nov 28. 
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declared i 
hare on 2,887,758 


to k The 
hild’s total 


shares of 
dividend, 

of the veat 
previou ly 


te ckh iIders of record 


The Temco Aircraft Corp. reported 

imnings for the first nine months 
the vear at $2,350,707 ($1.40 per 
imcrease over net carn 
gs for the same period of 1954. Sales 
ring the period reached $57,428,170. 
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Ryan Aeronautical Co., San Diego, 
lared a regular quarterly dividend of 
10 cents per share plus an extra dividend 
cents per share of common capital 

to stockholders of record as of 


Foreign 


British European Airways reported 
record summer (a 25 increase OVE! 
last vear’s summer traffic) and the big- 
t month of its history (August, when 
12,000 passengers were carried and 
nues topped the August, 1954, mark 

3 (he vear as a whole also 

1 good l'rafhc and passenger 

thus far are up 23 


ried, up 17 freight is 


passengers 
up 19%. 


Peru placed the first overseas order 
for the Mark 8 version of the English 
Electric Canberra jet bomber. The 
order for eight of the night-in- 
truder/high-level bombers with deliver- 
ies to begin in the spring. 
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STRAIGHT SET 


COLLAR FORMS TO 
SLOPED SURFACE 


Above minimum layout dimensions 
ore for 4" diameter Hi-Shear rivet. 


Because of its minimum 
protrusion, weight and tool 
clearance, the HI-SHEAR rivet is 
installed into critical space 
areas not accessible to other 
high strength fasteners. 


Inexpensive HI-SHEAR Sets 
are available in a variety 
of shapes and sizes. 


HI-SHEAR tools are used in 
standard rivet guns and squeezers 
— eliminating special single 
purpose driving equipment. 


Write for the 
Tool Catalog 


for tool 
dimensions. 





U.S. and foreign patents—Trademark registered. 


RIVET TOOL 
COMPANY 


RNIA 








AVIATION CALENDAR 





Noy. 21-22—Symposium on Aeronautical 
Communications—Civil and Military, 
sponsored by Institute of Radio Engi- 
neers, Hotel Utica, Utica, N. Y 

Nov. 25—Convertible Aircraft 
rhird National Congress (invitation only), 
Franklin Institute, Philadelphia 


Pioneers, 





Nov. 30-Dec. 2—Air Transport Assn., Au 
line Finance & Accounting Conference 
St. Charles Hotel, New Orleans, La 
Dec. l1—American Astronautical Society, 2nd 
Annual Meeting, American Museum of 
Natural History, New York, N. ¥ 
| Dec. 1-2—California Association of Ai 
port Executives Meeting, Paso Robles 
Inn, Paso Robles, Calif 
Dec. 2-3—Eighth Annual Aviation Confe1 
ence & Flight Clinic, sponsored by 
Tucson Chamber of Commerce and 
Iucson Airport Authority, Tucson, Ariz 
Dec. 6-7—Professional Race Pilots’ Assn., 


convention, Carter Hotel, Cleveland 

| Dec. 12-16—Nuclear Engineering & Science 

Congress & Atomic Exposition, 
sored by Engineers Joint Council, 
Auditorium, Cleveland, Ohio 

Dec. 15-17—Fall Meeting, USA National 
Committee, URSI (International Radio 

Scientific Union), University of Florida, 
Gainesville, Fla 

Dec. 17—Wright Brothers, 
Chamber of Commerce Bldg 
Wash., D. C. Wright Day 
Sheraton Park Hotel 

Jan. 9-10—Second National Symposium on 
Reliability and Quality Control in Elec 
tronics, sponsored by Institute of Radio 

Engineers, Hotel Statler, Washington 

| Jan. 9-13—Society of Automotive Engineers, 


spon 


Public 


Lecture, U. S 
Auditorium, 
Dinner at 


Annual Meeting, Sheraton-Cadillac and 
Statler Hotels, Detroit 
| Jan, 19-21—National Simulation Conference 


sponsored by Dallas-Fort Worth ome 
of Institute of Radio Engineers’ Group « 
Electronic Computers, Dallas, Tex 
Jan. 23-26—Plant Maintenance & 
ing Show and Conference, (¢ 
Hall, Philadelphia 
Feb. 2-3—National 
wave Techniques, sponsored by 
of Radio Engineers’ Antenna & 
gation Group and Theory & 1 
Group, Philadelphia 
Feb. 7-9—Socicty of the Plastics Industrv, 
llth annual Reinforced Plastics Div., 
conference, Hotel Chalfonte-Haddon 
Hall, Atlantic City, N. J 
Mar. 19-21—Society of Automotive 
neers, national production meeting and 
forum, Hotel Statler, Cleveland, Ohio 
Apr. 9-12—Society of Automotive Engineers, 
national aeronautic meeting, aeronautic 
production forum and aircraft engineering 


Engineer 
Ponvention 
Micro 
Institute 

Propa 
echniques 


Symposium on 


Engi 


display, Hotel Statler, New York, N. ¥ 
May 2—Society of Aeronautical Weight En 
gineers, 14th annual conference, Fort 
Worth, Texas 
May 14-17—First Design Engineering Show, 
Convention Hall, Philadelphia. Man- 
aged by Clapp & Poliak, Inc., 341 Madi 


Ave., New York, N. Y. 
June 17-21—American Society 
cal Engineers, semi-annual meeting, 


Statler, Cleveland, Ohio. 


son 
of Mechani- 
Hotel 
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FULL LINE 


MINIATURE 
COMPONENTS 


SIZE 11 FRAME 


— 


SIZE 11 400 ~ Motor Tachometers 
(Drag cup type tachometer ) 
Tachometer input: 115 v 
Tachometer output: 500 mv/1000 rpm 
Linearity: + 1% 
Phase shift: 10° max 
Maximum total null voltage: 19 mv 


Motor input: 115 v fixed phase 
115/57.5 v control phase 


Stall torque: 0.63 oz in 

No load speed: 5900 rpm 
Separate motors or tachometers available with 
the same or different operating characteristics 


op 


SIZE 11 400 ~ Induction Generaters 
Excitation: 115 v 400 ~ 
Voltage output: 1.25 v/1000 rpm 
Linearity + 1% up to 6000 rpm 
Maximum total nul! voltage: 60 mv 
Phase shift: under 5 
Moment of inertia: 1.1 gm cm? 





Damping generators with other characteristics 
available. 
SIZE 14 $00 w Rags i 






High or 0 ~ Ragaiones nage im 9 
Network or winding compensated 
Electrical equivalent to Mark 4 Mod. 0 
Functional error: under 0.1% 
Interaxis error: under +5 min 

Input voltage: up to 60 v at 400~ 


Other frequencies available 


SIZES 15, 18 | SERVO MOTORS, GEARED SERVO MOTORS, 


and MOTOR TACHOMETERS, BRUSHLESS 
23 Frames INDUCTION POTENTIOMETERS, 

also MINIATURE SYNCHRONOUS MOTORS; 
available low and high temperature models 


American Electronic Mfg., Inc. 


MERICAN 


NSTRUMENT Di 


ELECTRONICS INC. ) 


9503 W. JEFFERSON BLVD., CULVER CITY, CALIF 


p 
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WHO'S WHERE 








In the Front Office 


Gen. Benjamin Wiley Chidlaw, forn 
commander of the U. S. Continental Air 
Defense, elected to the board of director 
of Sheffield Corp., Dayton 

Ford Ballantyne, Jr., vice president and 
general manager of J. B. Ford Div. of W) 
andotte Chemicals, elected to the board 

A. W. Rose, vice president and general 
manager of the Petro-Mechanics Div. of 
Borg-Warner Corp 

Hugh B. Main, executive assistant to th 
president of Canadian Pacific Airlines 

Richard S. Jay, assistant to vice pr 
dent-sales of American Bosch Div. of Amer- 
ican Bosch Arma Corp 

Matthew J. Fleming, Jr., assistant to 
the president of Clevite Corp 

Gen. Carl A. Spaatz (ret.), first U.S. Ai 
Force Chief of Staff and commander of th 
U. S. Strategic Air Force in Europe during 
World War II, member of the board of 
Litton Industries, Beverly Hills, Calif 

John C. Cosgrove, president of Cosgrove 
& Co., Inc., board member of Flying Tige: 
Line. 

Dr. Douglas H. Ewing, vice president of 
RCA Laboratories, Princeton, N. J 


Honors and Elections 


Edwin A. Speakman, general manage: 
Fairchild’s Guided Missile Div., has been 
named chairman of Guided Missiles Com 
mittee of Aircraft Industries Association 

Walter W. Felton, senior staff engineer 
of the Franklin Institute Labs. for Researcl 
and Development, has been elected to th 
executive committee of the Radio ‘Tech 
nical Commission for Acronautics 

Edgar C. Britton, director of the Edgar 
C. Britton Research Lab. of Dow Chemi 
cal Co., will receive the 1956 Perkin Medal 
of the American Section of the Society of 
the Chemical Industry. 


Changes 


Robert L. Baer, senior technical repr 
sentative of United Aircraft Export Corp 
London, England 

Lee S. Johnson, senior assistant general 
manager of Sikorsky Aircraft Div. of United 
Aircraft Corp 

Charles T. Roelke, executive assistant t 
the general manager of Pratt & Whitney 
Aircraft Div. of United Aircraft Corp 
Reynold L. Cleen will assume Roelke’s for 
mer position of chief-Western field engi 
neering, United Aircraft Service Corp 

Andrew F. Hillhouse, manager of Sola 
Aircraft Company’s Washington office 

Henry C. Trich, resigned as sales man 
ager for the Hydraulic Div. of Parker Air 
craft Co. to head his own firm, Western 
Gravity Casting Co., Los Angeles 

Oliver Mueller, chief engineer of Gorn 
Electric Company's Aircraft Controls Di 

Nils Lou, works manager and Irving Ke 
ough, factory manager of Republic Avia 
tion Corp 

Richard T. Trainer, sales manager of Sea 
board & Western Airlines 

(Continued on page 138) 
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INDUSTRY OBSERVER 


> Air Force has been assigned the task of d veloping a supersonic ground 
to-ground guided missile with a range of 1,000 to 1,500 miles. Army lost out 
in effort to get control of project 


> Glenn L. Martin Co. has been picked by U. S. Air Force to build a second 
intercontinental ballistic missile with a 5,000 mile range (AW Oct. 17, p 9) 
USAF wants another intercontinental ballistic missile program to backstop 
the Atlas program already under way with Convair as the main contractors 
and Ramo-Wooldridge Corp. as the weapons system manager. Martin will 
probably build a new plant in Colorado to handle the new missile project. 


> Convair XB-58 supersonic bomber prototype will probably make its first 
flight next fall at Ft. Worth, Tex. The B-58 program has been cut from 
30 to 13 bombers by USAF as a result of anticipated performance difficulties 
However application of the National Advisory Committee for Aeronautics 
area rule for transonic drag reduction (AW Sept. 12, p. 12) may eliminate 
these difhicultx nd restore the B-58 performance close to its original 


Mach 2 estimates 


> Lockheed will deliver the first production version of the supersonic F-104 
day fighter in February. 


> Navy is starting Phase 2 tests on Bell HSL tandem helicopter fitted with 
new 55-ft. rotor blades. Manufacturer reports change has made big improve 
ment in performance, overcoming earlier difficulties (AW Oct. 31, p. 9 
Meanwhile, HSL in transport design has been designated the D2-16. Army 

interested in the project, having sponsored development of the thre« 
Lycoming T53 gas turbines that will power the D2-16. Performance econo 
mies may stimulate interest by commercial operators 


> Douglas Aircraft Co. has no production contract for its C-132 turboprop 
transport, despite Air Force announcement that the plane “will be produced” 
at Tulsa, Okla. USAF confirmed Aviation Week’s report that project has 
been moved from Santa Monica (AW Nov. 7, p. 9), indicating production 
funds may be sought in Fiscal 1957 budget. 


> Pioneer Industries, Reno, Nev., has a $28,236 contract with Air Research 
& Development Command for research work involving the Coanda effect 
n three dimensions. Coanda effect factor in developing the flying 
wucer (AW Oct. 31, p. 14 


> A completely automatic landing system, developed by Bell Aircraft Co., 
has made more than 100 successful hands-off landings at the Rome, N. Y., 
Air Development Center. The system, originally developed for carrier land- 
ings under a Navy Bureau of Ships program, employs a precision ground 
radar (8 mm. wave length) and a ground-to-air data link. 


> Average delay in arrival or departure from New York’s LaGuardia Field 
could be reduced from 25 minutes to four minutes if all aircraft were 
control transponders, a Civil Aeronautics Admin 


equipped with air trafh 
(he transponders also would greatly reduce 


istration simulator study show 
ongestion on the voice communications channels 

> Lockheed Marietta’s design proposal for a turbojet tanker incorporates 
rearward, rather than the conventional forward engine struts. By placing the 
engines far aft, the plane’s center of gravity moves to the rear, pushing the 
wing back. Result is that the fuselage is far enough forward with respect to 
the engine exhausts so that the exhausts do not strike the fuselage. 


» Price of converting the executive Lodestar to a Learstar Mark II is 
$160,000. This amount is less than half the price of a new fully-equipped 
Learstar Mark I, and is based on the assumption that the Lodestar concerned 
is in good mechanical condition. New structural changes and performance 
demonstrations of the Learstar has caused an increase in gross takeoff to 


24,000 Ib. from 22,500 Ib 




















Eye on ‘Sagebrush’ 


Pentagon officials struggling with Fiscal 1957 budget 
are keeping a close eye on Exercise Sagebrush, joint Army- 
Air Force maneuver now under way in Louisiana (see 
p. 19). Before the tactical show started today, Army had 
decided to seek more money for guided missile projects, 
following closely the ideas expressed by Lt. Gen. James 
M. Gavin, chief of Research and Development. This 
puts stress on anti-aircraft missiles and those used against 
tactical targets both nearby and distant. USAF is deeply 
concerned and last week was reported to have top level 
authority to cling to control of weapons with range of 
1,000 miles despite Army’s contention that this is “artil- 
lery. Use of USAF’s Matador and Army’s Corporal and 
Honest John in Sagebrush may bring hot staff discus- 
sions over when these we: apons will be fired and at what 
targets. In addition, USAF feels an obligation to demon- 
strate why Tactical Air Command cannot be turned over 
to the Army. This suggestion is one that has not been 
debated in public, but is viewed by some as ultimate 
Army aviation goal, along with the right to fly their 
own transport aircraft. 

Meanwhile, Army budget study has picked up tip from 
USAF: In Fiscal 1957 the ground forces will eliminate 
marginal R&D projects, push hard for major gains in 
technology. 


ALPA-CAB Friction 


Watch for continued friction between the Air Line Pil- 
ots Assn. and the Civil Aeronautics Board’s safety division. 
ALPA has already forced CAB to re-open the Northwest 
Airlines contract carrier crash during an emergency land- 
ing on an island off the Pacific coast in 1952 and is 
pressing for additional hearings on the Northeast Airlines 
accident near Berlin, N. H., last year. ALPA claims CAB 
investigators have come up with numerous factual errors 
in these accident investigations and are basing some of 
their conclusions on pure deduction unsupported by 
factual evidence. 


Traffic Control Pressure 


Air traffic control problem in the five major congested 
areas on domestic airways will be a hot political issue in 
the next session of Congress. Commerce Department 
and Budget Bureau, dominated by Republicans, will fight 
to keep airways equipment and operations budgets low 
while Democrats in Congress can be expected to attack 
these economies as dangerous to air safety and an artificial 
restriction on commercial air traffic growth (see p. 141). 


Industry Protests 


Defense Department still is receiving strong industry 
protests against its September directive ordering a 105% 
limit on payments under incentive-type and price-revision- 
type contracts (AW Sept. 26, p. 18). Aircraft Industries 
Assn. has demanded that the order be suspended, pend- 
ing conference on suggested changes. AIA’s viewpoint 
is similar to that expressed nearly a month earlier by 
National Security Industrial Assn. (AW Oct. 17, p. 21), 
but contains less detail and vehemence. AIA agrees that 
more rapid auditing action by the military services would 
attain the objective and charges that the new directive 
will impose financial hardships. The directive, ordered 


Washington Roundup 





in effect on Oct. 1, was one of the first put out by 
Reuben B. Robertson, Jr., when he became Deputy 
Secretary of Defense. Said one industry observer: “Some 
body put the piece of paper in front of him and he 
signed it, without knowing what it would do to us. 
Pentagon is studying possible revision. 


Maintenance Program 


New Defense Department directive setting up Mainte 
nance Engineering Program soon will be felt by aircraft 
industrv. Major point of impact probably will be a 
demand by Air Force and Navy for more attention by 
weapon system designers to maintainability and reliability 
Where economies can be proven, it also will result in 
more contractual maintenance by both erg and over- 
haul base operators. The directive (3232.1) is designed 
to achieve “greater emphasis on alee direction, tech- 
nical supervision and management control.” The reason: 
Military equipment, particularly aircraft, is becoming so 
complex there is danger of maintenance becoming a 
crippling bottleneck in case of war. 


AFL May Expel Pilots 


Dispute between the Air Line Pilots Assn. and the 
Flight Engineers International Assn. may wind up with 
ALPA being expelled from the American Federation of 
Labor. The flight engineer union has complained to the 
AFL about the failure of ALPA to support the engineer 
strike against United Air Lines. George Meany, AFL 
president, has told Clarence Sayen, ALPA president, 
that the pilots’ position indicates “disregard of all trade 
union principles.” 

Both Sayen and William Kent, president of the flight 
engineer union, have presented their cases to the AFL 
executive council in Washington. A council subcom- 
mittee assigned to study the dispute is reported to have 
recommended expulsion of ALPA unless the situation is 
remedied. Action on the recommendation must await 
the convention in December when the AFL meets to 
make official its merger with the Congress of Industrial 
Organizations. 

The dispute could very well end in expulsion of ALPA 
from the AFL after 25 years of membership. There 
doesn’t seem to be too much enthusiasm in ALPA to 
make a strong fight against the expulsion move. 

The pilot-engineer dispute could also mark the entry 
of Dave Beck and his Teamsters Union into the airline 
industry. The teamsters have lent $150,000 to the flight 
engineers to help them out in their strike. Beck has 
told a teamster group that the flight engineers have asked 
to join the teamsters. So far, no action has been taken 
on the application. 


Defense Spending Down 


Defense Department spending is down, but not as 
much as the department hoped it would be. Defense set 
$35.75 billion for total spending for Fiscal 1956, when 
it presented its budget to Congress early this year, later 
estimated it could be held down to $34 billion. Under 
Secretary Reuben Robertson reports that the recent 
review indicates it will be $34.25 billion. 

—Washington staff 
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Laminated 
____ Shims of 
STAINLESS STEEL 


Only in LAMINUM“ can you get the unique qualities of 

stainless steel combined with the advantages of 

surface-bonded laminated shims. 

Material is tough, corrosion-resistant Type 302 Stainless Steel 

(min. 95,000 psi). Laminations are either 0.002” or 

0.003”, and they simply p-e-e-] for time-saving adjustment to 

give you a “thousandth” fit right at the job. No machining. No grinding. 
No miking. And no dirt between layers! 


Stainless Steel LAMINUM® Shims are custom-cut to any 
shape from any of our standard thicknesses ; 
write for stainless steel specifications. 


eo LAMINATED «6 Send us your blueprints and quantity requirements 
for a quotation; there’s no obligation. 
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SHIM HEADQUARTERS SINCE 1913 


* COMPANY INC. '®@ 5111 UNION STREET, GLENBROOK, CONNECTICUT 

















Aftermath 


GEORGE F. SMITH became the first pilot to survive a low-altitude, 


supersonic bailout when he left an F-100 similar to the one above 


THE CAMERA, borrowed from the Navy by North American 


Aviation, is lowered in a search for more plane parts. 
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of a Supersonic Bailout 


THE WRECKAGE of Smith’s plane, as viewed through the lens of 


an underwater television camera, after it smashed into the Pacific. 


POSSIBLE NEW HELMET to aid pilots of future crashes is studied 
by builder Herman Roth, of Protection, Inc.; Pete Barker, of North 
American; Dr. Charles Lombard, Protection, Inc.; USAF Lt. Col. 
John P. Stapp and Smith, FOR SMITH’S STORY SEE 
NEXT PAGE. 
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Force of 10 Hurricanes Buffet Ejected Pilot 


The only pilot to make a low-altitude, supersonic 
bailout and survive describes his ordeal. 


By William J. Coughlin 


Los Angeles—Shortly after noon last 
Feb. 26, a crippled F-100 Super Sabre 
ripped out of an overcast sky near La- 
guna Beach and plunged into the Pa- 
cific with an explosion which shook the 
Southern California coast for miles 
around. 

A few moments later, a torn orange- 
and-white parachute dropped the air- 
plane’s unconscious pilot into the 
sea. 

The fact that he was alive at all is 
regarded as one of aviation’s miracles. 

For at an altitude of 6,500 ft., test 
pilot George F. Smith had bailed out 
of the diving fighter at a speed of 777 
mph.—faster than the speed of sound. 

Only after seven agonizing months, 
weeks of blindness and what Lt. Col. 
john P. Stapp, U. S. Air Force surgeon, 
calls a “‘sequence of miracles” did Smith 
recover from his bout on the far side of 
the sound barrier. The 31-vear-old 
North American Aviation test pilot is 
the first man to make a supersonic bail- 
out at low altitude and live. 


Hazy Memory 

Today he is one of aeromedicine’s 
most valuable specimens, living proof 
that an unprotected man can _ tangle 
with a force as great as that of 10 hurri- 
canes and sometimes survive. 

Fatality rate in low-altitude super- 
sonic bailouts has been high; several 
military and civilian pilots have been 
killed in unsuccessful attempts. Lack of 
adequate means for protection against 
the high deceleration and windblast 
forces after ejection has been a repeated 
complaint of leading test pilots (AW 
Oct. 24, p. 31). 

Until recently, his story was hidden 
behind a curtain of secrecy while U. S. 
Air Force doctors probed and ques- 
tioned to find out how this pilot lived 
where all others had died. 

Events preceding the accident on 
that Saturday morning still are hazy 
for Smith. They have been wiped 
from his mind by the horror of those 
few moments when he was strapped 
in the cockpit of the fighter, diving 
straight down at supersonic speed with 
the controls jammed. But from neigh- 
bers, fellow pilots and others, the hap- 
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penings of that day can be recon- 
structed. 


Didn’t Plan to Fly 


It was Smith’s day off. He left his 
bachelor apartment in Manhattan 
Beach at 9 a. m. to take his laundry 
to be washed. A _ neighbor said he 
stopped to talk for twenty minutes, 
laundry bag over his shoulder, but 
Smith doesn’t remember it. 

After dropping off his laundry, he 
drove to the North American plant at 
Los Angeles International Airport. He 
planned to spend only a few minutes 
there filling out a report on a plane he 
had flown the previous day. 

That act nearly cost him his life. 
The weather (it had been rainy and 
overcast) broke quickly, and pale Feb 
ruary sunshine glittered off the wings 
of the Super Sabres parked on the 
flight line. 

No. 659, just off the production line, 
was ready for its first flight. But be- 
cause of the weather, no pilot had 
been alerted to fly it. The dispatcher 
asked Smith: ‘““Why don’t you take it 
up as long as you're here?” 


Doesn’t Remember Takeoff 


Since there was to be only the one 
short flight, Smith didn’t bother to 
change his clothes but pulled his para- 
chute and Mae West on over the.sports 
shirt, light nylon jacket and blue denim 
slacks he was wearing. Picking up his 
helmet and oxygen mask, he headed 
for No. 659. 





Survivor’s Report 


Aviation Week brings its readers a 
report on the first pilot to survive a 
low altitude bailout at supersonic speed. 
Lack of adequate survival equipment for 
supersonic aircraft has been the subject 
of bitter criticism by industry and Gov- 
ernment test pilots who have pushed 
planes to an altitude of 90,000 ft. and a 
speed of Mach 2.5. In this report by 
Aviation Week’s West Coast editor 
William Coughlin many of the techni- 
cal and medical problems are told for 
the first time by a survivor. 











The North American F-100 Super 
Sabre is the only U. S. plane now in 
squadron service that can exceed the 
speed of sound in level flight. It is the 
fighter which holds the world’s speed 
record (AW Sept. 19, p. 21). 

“I can’t distinctly remember getting 
in the airplane but I can remember the 
check out,” Smith recalls. “I can’t re- 
member the takeoff or anything up to 
the point | started to get in trouble. 
From there on to where the canopy 
started to let go, everything is as clear 
as a bell.” 

Smith is tall; six feet, one inch. His 
weight before the accident was 215 
pounds. During his fight for life in the 
hospital, it dropped to 150 pounds; now 
it has climbed again to 176. His dark 
hair is cropped short. His features are 
unmarred by the accident, but an occa- 
sional memory of pain crosses his face as 
he talks. 

A few moments after takeoff, he was 
over the ocean and climbing on a head- 
ing toward San Diego. ‘Taxiing out, 
Smith had noticed a slight stiffness in 
the stick. Since he had encountered it 
in other first-flight aircraft, he dismissed 
it as nothing serious. 


Nose Heavy 


Although the weather was clearing at 
Los Angeles airport, it still was raining 
in the vicinity of Laguna Beach and 
there was a grey undercast below him 
as he climbed. Two other North Amer 
ican test pilots, also flying F-100s, were 
in the air nearby. All were tuned to 
XRT, the company radio station. 

The air was filled with the routine 
chatter of the other pilots. But the 
taciturn Smith made onlv one call, for 
a radio check, until he got into trouble. 

There was no hint of anything un- 
usual as he reached altitude, climbing 
“on the Mach” with afterburner blaz- 
ing, close to the speed of sound. He 
could hear the other pilots talking as 
they made a pass at a Navy Panther jet. 
Their contrails were visible against the 
vivid blue of the sky. 

Seven minutes had passed since take- 
off. Then, at about 37,000 ft., it hap- 
pened. 

As Smith pushed the Super Sabre 
over into level flight, it became slightly 
nose heavy as it picked up speed in 
the transonic range. 

“This may have been what tipped 
me off,”” Smith said. “I may have been 
trying to trim it for this nose down 


AVIATION WEEK, November 14, 1955 








ety elie ie] 





BEFORE AND AFTER: Test pilot George F. 


Smith at left as he looked before his supersonic bailout, a husky 








At right, 


Smith, the first pilot to fly the F-86F, after leaving hospital. His weight dropped to 150 Ib. before recovery. 


condition which was normal and when 
I couldn’t, I realized I had trouble.” 


Couldn’t Move Stick 


Smith remembers the moments that 
followed as clearly as though they still 
were happening. The fighter began to 
nose over. When he was unable to 
trim it up, he began to pull back on the 
control stick. He couldn’t move it. 
Instead, it seemed to move in the other 
direction. 

“The impression I got was that the 
stick moving slowly from 
me,” he recalled. “In other words, that 
the stick was actually causing the air 
plane to push over. In fact, to this 
dav I’m not sure that didn’t happen.” 

As the dive began to steepen, Smith 
pressed the mike button and his voice, 
broke into the transmission of one of 
the other pilots: “This is 659. I've lost 
hvdraulics.” 

His first thought was that the 
trols were frozen due to hydraulic fail 
ure. But a glance at the pressure gages 


1} 
still wa 


Was awa\ 


con 


showed a normal 3,000 Ib. He 
unable to move the stick 


‘Bail Out, George’ 


“Tt was as hard as a rock,” he said 
“I tried both hands and tried standing 
on the rudders and sitting up in the 
seat and pulling just as hard as I could 
But it wasn’t about to move.” 

As Smith battled to pull it out, the 
Super Sabre, with its jet engine roaring 
and afterburner still full on, screamed 
downward in a vertical dive at morc 
than 800 mph. 
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Pilot Joe Kinkella, one of the other 
North American test pilots flying an 
I-100 a few thousand feet below 


' 1 | ‘ 
spotted the plane by its streaming con 


trail as it hurtled past 
Smith had time for one more franti 
transmission Control locked—I’m 
going straight in 
Bail out, George, bail out,” Kin 
kella shouted over his radio, blocking 
ut part of Smith’s radio message 
Those listening in the tower caught 
lv the last f Smith word 
lhousand Apparently h 
\ t ig ft tell thei h iltitud 
Then nothing f h tl 
from Kinkel] 
Bail out, Geor; 
Inside th pit, S h 1 made 
] 1 f h | 
\ 1 the itt WV tain th 
‘2 © ly fatal 
it at No j 
hen oh al : ad ’ ’ 
‘Hell of a Bang’ 
But when sft headi tH Le 
the 1 th n mu ti Fi 
Smith said Chere n ther d 
t make It w i h ( r st ng 
with it and being fatal for sure or tr 





“His escape approached survival limits 
as determined by human experiment on 
the Holloman Air Development Center 
rocket sled.”—Lt. Col. John Stapp on the 
low altitude, supersonic bailout of North 
Aviation _ test 


American George 


Smith. 


pilot 











a million.” 

seconds left He 
helmet down 
Phen, realizing 
Ope Il, he 


one chance in 
were 
pulled the visor of his 
ind locked it in place 
the engine still 
inked the throttle back and opened 
the speed brake. A glance at the Mach 
showed he still was 


ing once 


here only 


wide 


Was 


meter supersonic 


(he altimeter was a whirling blur as 
the Super Sabre shot downward at 
1,140 ft. per second 
| didn't pull my legs in or try to 
in shape for ejection, I just reached 


ind pulled the handle for the 
As his right hand pullec 
mrest of the seat, it 
that jettisoned th« 
exposed the trigger for the ejection 
t. As the canopy flew off, there was 


up the vel 
fired the 


canopy. It 


id continual explosion as the 
1ic air rushed past the cockpit 
It wa is loud inn nose I've 
| that wa teady noise There 
i hell of a bang in the cockpit and 
| there.” : 
| tinctn he rouched to gct out 


ely, | 
noise. His head was down almost 
between his kne¢ h 
pedals, his left hand still was on 
the throttle, 
ction 


feet were on the 


and his right hand was on 
trigger on the right arm 


Body Effects 


That is the position in 
went out of the aircraft 
It was his last conscious moment for 


which he 


five days 


“I don’t actually remember pulling 
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the trigger to eject the seat”, he says. 
“The last thing I remember was seeing 
the Mach meter in front of my face, 
reading 1.05 (105% of the speed of 
sound). The next thing, I woke up in 
the hospital five days later.” 

During his delirium in the hospital, 
Smith told doctors it felt like smashing 
into a brick wall when he hit the air- 
stream. 

He remembers none of this now. But 
in the seconds after he left the aircraft, 
he was subjected to some of the most 
intensive torture ever survived by a 
human being. Air Force experiments 
and subsequent medical examinations 
of Smith = se that this is what hap- 
pened: 

As the seat tumbled end over end 
and slowed down several hundred miles 
an hour in a split-second, he suffered 
a decelerative force estimated at 40 Gs. 
His weight increased to 8,000 Ib. Al- 
most instantly, his eyeballs protruded 
from their sockets and strained against 
the eyelids. His blood, many times 
heavier than normal, sloshed back and 
forth in his body. His internal organs 
were thrown about violently. Lips, ears 
and eyelids fluttered in the supersonic 
wind which tore off his helmet and 
oxygen mask. The end of his nose was 
torn loose from his upper lip. 


The terrific blow on his abdomen 


and chest pumped blood violently to 
his head, where it was forced forward 
to his face by the tremendous decelera- 


tion, distorting his features beyond 
recognition. His stomach was blown up 
like a balloon by the air forced down 
his throat, air which later had to be 
removed by a stomach pump. 
fumbling crazily as the seat spun 
through space, Smith was subjected to 
both accelerating and decelerating G 
In addition he was battered by 
low altitude at 


forces. 
the dense air of the 
which he ejected. 
This is an important point. Had he 
been able to eject sooner, in the thinner 
air at higher altitude, he would have 
escaped much of this physical beating. 


Force of 10 Hurricanes 


To give some idea of the force of 
the dense air which smashed him about, 
New York skyscraper laws provide that 
a building, above the 100-ft. level, must 
be able to withstand a force of 20 Ib. 
per square foot, that of.a 100 mph. 
hurricane. Smith took a force on his 
body greater than that of ten hurricanes, 
1,240 Ib. per square foot. 

Onlv one other man has come close 
to this and lived, and that has been un- 
der carefully controlled research condi- 
tions. He is Lt. Col. John Stapp, the Air 
Force doctor who traveled over 600 
mph. on the punishing Northrop rocket 
sled at Holloman Air Development 
Center. Stapp has subjected himself to 
1,108 Ib. per square foot. He and Smith 
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are the only members—“only surviving 
members,” Stapp says—of what they re- 
fer to as the Q-1000 Club. (Q is a 
force of one pound per square foot.) 

Two seconds after his ejection from 
the plummeting aircraft, Smith’s seat 
automatically detached itself and, two 
seconds after that, the automatic re- 
lease opened his parachute. The un- 
conscious pilot dropped toward the 
water with a third of his parachute 
canopy torn away. 

North American engineers have cal- 
culated’ that Smith was at 6,500 ft. 
when he bailed out. At the speed the 
ship was diving, if he had hesitated for 
two more seconds before making the 
decision to eject—or if he had taken the 
time to get in proper position for ejec- 
tion—his parachute would not have 
opened in the remaining distance to 
the water. 


Two Seconds From Death 


The North American test pilot had 
come within two seconds of death. He 
also was still alive after a supersonic 
ejection—although barely so. Now his 
amazing luck continued to hold. 

As Smith fought the jammed controls 
in the cold sunshine seven miles above 
the Pacific, a small cabin cruiser, the 
Balabes, was chugging slowly through 
the rain almost directly beneath him. 
It was the only boat in the vicinity. 

Los Angeles attorney Melvin Simon 
had been fishing off Dana Point with 
his son, Robert, 15, and a friend, Art 
Berkell. 

Suddenly a _ thunderous explosion 
rocked the small boat. It heeled far 
over to one side and almost turned 
over. “The motor’s exploded,” Robert 
velled. 

Berkell, dozing in the cabin, was 
thrown from the bunk onto the deck. 
He rushed out of the cabin in time to 
see a huge geyser of water shooting into 
the air about 200 yards in their wake. 

“I thought perhaps it was a mine or 
that we had wandered onto a Navy 
target practice range,” Simon says. He 
shouted: “We'd better get out of here.” 

But then the boy pointed to a torn 
parachute drifting down out of the over- 





George F. Smith, 31-year-old test 
pilot, has been employed at North Amer- 
ican Aviation since Apr. 1, 1951. Prior 
to that time, he worked as a pilot at 
Fleetway, Inc., and Vogue Advertising. 

During World War II, Smith saw 
service in the Pacific as a torpedo bomber 
pilot. Born in New York City, he now 
lives in Manhattan Beach, Calif. He is 
unmarried. 

He was the first pilot to fly North 
American’s sweptwing F-86F, the ad- 
vanced version of the Sabre that was the 
most successful MiG-15 killer of the 
Korean war. 











cast. A man dangled motionless below 
it. Through binoculars, Simon could 
see that his shoes and socks were gone. 
So were his helmet and oxygen mask. 

His clothes were in ribbons and the 
force of the airstream had torn the 
gloves from his hands, stripped the 
watch from his wrist and the ring from 
his finger. He was bleeding from the 
ears and from cuts on his forehead, 
chin and feet. 


Pulled From Water 


Simon turned the Balabes and headed 
through the rain toward the uncon- 
scious pilot. Within 50 second after 
Smith dropped into the water, the 
cruiser pulled alongside of him. The 
air forced into the pilot’s stomach dur- 
ing the ejection helped keep his head 
above water until the Balabes reached 
him. 

It took efforts of all three of its crew 
to get the water-soaked, unconscious 
pilot onto the stern of the boat. Little 
more than five minutes had passed 
since Smith first noticed, miles away, 
that something was wrong with his air- 
craft. 

Now began the second chapter in the 
incredible escape, seven months as 
unique in medical history as the previ- 
ous five minutes had been in aviation. 

Less than 45 minutes after his plane 
first began to nose over in the thin air 
at 37,000 ft., the North American test 
pilot was in the emergency room at 
Hoag Memorial Hospital, Newport 
Beach. 

The fight to save Smith’s life was di- 
rected by Dr. Sam Frazier, a 27-vear-old 
graduate of the University of Washing- 
ton Medical School. 

Smith was brought ashore in a semi- 
comatose condition and near death 
from shock. After Dr. Frazier admin- 
istered stimulants, the pilot stirred 
enough in the ambulance to ask “What 
are all the sirens for?” and then lapsed 
again into unconsciousness. His pulse 
was faint and his blood pressure dan- 
gerouslv low. 

His face was swollen and purple. He 
looked to be 55 or 60 years of age. 
Massive black and blue areas covered 
his body. His small intestine was per- 
forated and his liver was severely dam- 
aged. 


Medical Committee Named 

The whites of Smith’s eves were solid 
red from more than 20 subconjunctival 
hemorrhages. His pupils, normally 
green, were black. Doctors could see 
blood bulging under one retina. 

For five davs he was in a delirium 
as doctors battled to save his life. Sam 
Frazier did not leave his side for the 
first twentv hours. Never before had 
there been a case like this. 

“No one knew what to expect,” 
Frazier said. 
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But he soon had plenty of advice. 
The day after the accident, there were 
eighteen doctors in Smith’s room! 
Most of them were USAF medical men 
flown to the small hospital from bases 
throughout the nation. 

The Air Force named a dozen mili- 
tary and civilian doctors to a com- 
mittee to assist in Smith’s recovery and 
to learn all they could from this first 
survivor of supersonic ejection. 


Letters From School Children 


The primary concern, once Smith 
was out of danger from shock, was for 
his eyes. The blood bulging under the 
retina of his left eve threatened for a 
while to break through, then subsided 
Condition of his other eve was almost 
as poor. “It was nip and tuck for a 
while whether he was going to be blind 
or not,” Dr. Frazier said. 

Smith’s first impression as he re 
turned to consciousness five davs after 
the accident was of a nurse 
letters to him. 

“I opened my eves but I ‘couldn't 


reading 


see,” he said. “It’s hard to describe 
unless you’ve gone through it, not 


knowing where you are or what hap 
pened or why you're there, but know 
ing that vou don’t feel real 
You're in a miserable mental state.” 

Smith knew he was in a_ hospital 
room, but his thoughts came slowh 
Questions were just coming through 
his mind as he listened to the nurse 
reading the letters. It began to get 
through to him that something had 
happened while flying and, as she read 
further, he got the idea that he had 
bailed out. Then, most of it came 
back very rapidly. 

The letters were from the fifth grade 
class at the Aliso Elementary School in 
South Laguna Beach. Many of the 
children had seen the plane as it 
plunged into the ocean; the sonic boom 
created by the Super Sabre enlarged a 
15-foot crack in one wall of the school 
cafeteria. When the students returned 
to school on Mondav. fifth grade 
teacher Mrs. Pearl Phillipson encour- 
aged her class to write to the injured 
pilot and wish him a speedy recovery 

Smith savs the letters did much to 
lift him out of the severe mental de 
pression he felt during the long months 
of his convalescence 

“You are a verv brave man to bail 
out of that airplane,” wrote Margaret 
St. Clair. “I don’t think I could have 
done it. I hope vou will still be a 
test pilot.” 

“The class has been talking 
you,” reported 10-vear-old Mark Ju 
“We think a great pilot. I 
think vou are, too.” 

Lewellyn “Punky” Parlette wrot 
simply: “I would like to be as hero 
as you. 


got rd 


ibout 
1, 


you are 
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days, Smith was in con 
weak to 
ittempted to brush his 

inguish because 


For many 
stant pain and too 
When a nurse 
teeth, he cried out in 
his lips were so tender 


move 


Knees Wrenched 

His hurt. He was in 
igony from the hips down. His knees 
had been wrenched almost from theit 
sockets by flailing in the supersoni 
iuirstream. The backs of his 
where the 


swollen face 


le gs and 


his buttocks wert bruised 
ejection seat had battered against 
them 

“TI couldn’t see anything, that was 
what scared me,” he said. He could 


distinguish light and dark but peopl 
were only shadowv forms to him 
When fellow pilots visiting his hos 
pital room commented on the beautiful 
ocean view, Smith pleaded: “Tell me 


what’s out there 

Che test pilot had been moody and 
quiet, depressed over his physical con 
dition and troubled by his internal in 


juries, but he possessed the will to live 
ind to flv again. Dr. | 
if it had not been for this very 
will Smith made it 


razier savs that 
strong 


would not hav 


Liver Causes Relapse 


Doctors were amazed to find that he 


lowly was saining almost normal 
ight. The rest of his recovery was 
equally rapid for time. Within three 
ecks of the accident, he was w ilking 
bout the hospital 
Then his damaged liver caused a r 
lapse, forcing him back to bed. His 
temperature shot up to 103. The men 
tal depression truck again He tried 


desperately to get out of the hospital 


even lying to the doctors about how 
he felt 

But it was not until three and a half 
months after the accident that Smith 
was allowed to return home And 
within another three weeks, he was 


back on the operating table at Hoag 
Memorial Hospital, doubled over with 


pain because of an obstruction in his 
injured intestines. His abdomen was as 
distended though he were pregnant 


nd he was wracked with nausea 

After the operation, in which a se 
tion of his small intestine was removed 
Smith improved rapidly and went home 
wain within six weeks He 
ports for only for a monthly checkup 

During Smith’s recoverv, USAI 
ical oficers made 1 subject of clo 
tud, Electro reading 
ere taken of his brain waves and el 
trocardiogram f h heart. Special 


cameras photog iphed the retinas of 


now fe 


med 
him 


ncephalograph 


eves. 


Reveals New Ideas 
The information the medical com 
mitt ybtained bore theori 


yout the action of the body during 


out man 


high speed bailouts that previously had 
been only guesswork. It revealed some 
ilready are being used 
equipment and 


new ideas which 
in the design of pilot 
scape systems, 

Col. Stapp, who devotes his life to 
this field, describes the significance of 
Smith’s escape this way 

“The North American F-100 
other supersonic fighters have 
equipped with the ejection seat with 
the knowledge that it is proven for sub- 
onic escape and the hope that it would 
be adequate at supersonic speeds. 
George Smith vindicated this hope by 
being the first survivor of a supersonic 
seat ejection. His approached 
urvival limits as determined by human 
Holloman Air De- 
It con- 
aero 


and 
been 


escape 


experiment on the 
velopment Center rocket sled 
stitutes a major contribution to 
medical research in supersonic escape.” 


Divers Recover Plane 

1 total of 89.5 of 
More than 
month was required for the salvage 
underwater 


Divers recovered 
Smith’s airplane, by weight 


operation, in which an 


losed circuit television camera was 
used to search the bottom for wreck 
oC 

This equipment, similar to that 
used in the British Comet investiga- 


tion, was under development by the 
Navy when North American requested 
its use 

Air Force and North American in- 
vestigators were unable to make a final 
determination of the cause of the crash 
but indications pointed to a hydraulic 


lock caused by the opening of a quick 
disconnect coupling. A modification to 
remedy this was performed on. all 
F-100s 

lodav, George Smith is feeling fine. 
His worst permanent injury is to his 
liver 

He cannot take a drink of any- 
thing containing alcohol for the rest of 
his life 

If he takes one drink, he might just 

well take arsenic,” Dr. Frazier ex- 


plained 


Eyes Still Sensitive 

His right knee bothers him a bit and 
his eves are a little sensitive to glare. 
For a while he had to wear dark glasses 
to watch television and it still requires 


half an hour after he enters a movie 

before he can see anvthing on the 
n but a white blur 

But his vision is unimpaired. On 


\ug. 23, he passed the Civil Aeronautics 
Administration physical examination 
is licensed to flv light aircraft. 

\ few weeks ago, a light plane took 

ff from the runway at Los Angeles In- 
ternational Airport next to the North 
American plant. Those watching turned 
walked back to the flight shack. 


George Smith was in the air again 
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Reversals Blur Renegotiation Picture 


By G. J. McAllister 


Washington—Abrupt shifts in rede- 
termination actions between the statu- 
tory Renegotiation Board here and its 
Regional Boards heightened the con- 
fusion over aircraft industry profits 
(AW Nov. 7, p. bab 

Here is the action in three cases in- 
volving aircraft companies: 
® Boeing Airplane Co. was cleared by 
the Los Angeles Regional Board as not 
having excessive profits in 1952. The 
case was sent to the Board in Washing- 
ton, and after study here it was deter- 
mined that Boeing had earned $10 mil- 
lion in excessive profits. 

e Temco Aircraft Corp. was first cleared 
by the Chicago Regional Board as not 
having excessive profits in 1952. The 
case was referred to Washington where 
the Board determined that Temco had 
earned excessive profits amounting to 
$750,000. The case is now before the 
Tax Court of the United States. 

e Grumman Aircraft Engineering Corp. 
was determined by the New York Re- 
gional Board to have earned excessive 
profits of $1,165,273 in 1951. The case 
was sent to Washington where the 
Board determined that the excessive 
profit was $2,223,621, nearly double the 
original determination. The Grumman 
case also is before the Tax Court. 


Definition Puzzle 


Industry observers were puzzled by 


the actions. ‘““There seems to be some 
misunderstanding within the official 
family as to the definition of ‘excessive’ 
profits,” one industry source said. “To 
one Government official they are high 
based upon return on net worth. He 
completely overlooks, however, that 
they seem to be low based upon a te- 
turn on sales. ‘To the contractor the 
profits are extremely low based upon 
the return on sales and he ignores the 
return-on-net-worth vardstick. It all 
seems to depend upon which knot-hole 
in the fence you happen to be looking 
through. 

“What appears to be reasonable prof- 
its in New York, Chicago and Los An- 
geles have been considered ‘excessive’ 
in Washington. 

“Since the law and regulations, based 
on years of experience with renegotia- 
tion, are the same for all Boards, it ap- 
pears that geography has some bearing 
on the results,” another industry source 
said. 

Lack of knowledge of the Board’s 
reasoning in specific cases disturbs the 
aircraft industry, which is searching for 
a more positive set of rules in renego- 
tiation. 

One clue of the Board’s philosophy 
came from a speech made by John T. 


Koehler, who served as chairman of the 
Board from 1951 to 1953. Koehler said: 


‘Disciplined Judgment’ 


“Renegotiation is not, and should 
not be, a process which, on the one 
hand, reaches its end result by the ap- 
plication of an arithmetical formula or, 
on the other hand, reaches its end result 
by judgments which are largely intui- 
tive and are not based on an appraisal 
of the facts and figures derived from 
careful consideration of the guideposts 
set forth in the statute and other rele- 
vant factual and statistical information. 
In other words, renegotiation should 
reach its end result, the determination 
of excessive profits, by the exercise of 
disciplined judgment.” 

Industry generally contends that re- 
negotiation penalizes the efhcient manu- 
facturer by basing its decisions primarily 
on arithmetical formulas and overlook- 
ing costs and other evidences of efh- 
cient management. “If our profits are 
earned to a large extent under the pro- 
visions of the incentive type contract,” 
said another observer, “It doesn’t seem 
too logical to have the Government-as-a- 
buyer establish a reward or incentive for 
increasing efficiency and then have 
the government-as-a-renegotiator come 
along three years later and say that 
based on their ‘disciplined’ judgment 
the contractor must give back the re- 
ward and maybe more, too.” 

Petitions of Grumman and Temco 
before the Tax Court struck hard at 
the Board’s redeterminations. The 
Temco petition said “the Renegotiation 
Board wrongfully gave undue stress and 
unfavorable recognition to the . . . re- 
turn on net worth. Temco said the 
Board failed to recognize favorably these 
points: 

e Efficiency attained by the company in 
all respects. 

¢ Compounded complexity of the op- 
eration and business as a major sub- 
contractor. 

e High degree of manufacturing risk 
assumed by Temco. 

© Contribution to national defense. 

e High degree of risk assumed by 
Temco in turning over and making use 
of its net worth and working capital. 

© Status of ‘T’emco as a “growth corpora- 
tion.” 

e Unreasonably low profit percentage 
realized by Temco on _ renegotiable 
business in the years preceding 1952. 

The Temco petition pointed out that 
from 1947 through 1951 the company 
made a profit of about $3 million on 
$19 million of sales not subject to re- 
negotiation, against a profit of about 
$2.7 million on about $55 million of 
renegotiable sales. 


During 1952, Temco made a profit 
of $4,820,029 before provision for Fed- 
eral income and excess profits taxes on 
renegotiable sales of $46,639,504. The 
profit was 9.7% of sales. Renegotiable 
sales amounted to about 98.6% of all 
sales and 80% of renegotiable sales 
were in connection with three aircraft: 
fabrication of the aft fuselage of the 
Boeing B-47, outer wings of the Lock- 
heed P2V and center sections of the 
Douglas A2D. 

The Grumman petition noted that 
most of the contracts in 1951 were in- 
centive fixed price contracts. Grum- 
man was awarded the first incentive 
contract by the Navy in December, 
1943 for production of the F6F. 

The Grumman petition said that 
Government greatly benefited from the 
manufacturer's efhciency in reducing 
the price of the aircraft that were pur- 
chased. 


Cites Benefits to U. S. 


Grumman §said_ aircraft deliveries 
were made “in the quantities, of the 
quality, and in accordance with the 
delivery schedules set forth in the con- 
tracts . . . and was prepared to exceed 
this performance as to scheduled de- 
livery if essential items which the Gov- 
ernment was obligated to supply had 
been available, thereby making a sub- 
stantial contribution to the national de- 
fense effort. Petitioner is informed and 
believes that its performance in the 
above respects was superior to that of 
any other aircraft manufacturer during 
1951.” 

The petition noted that Grumman’s 
ratio of renegotiable profits to renegoti- 
able sales was 11.24%. Grumman’s 
renegotiable profits were equivalent to 
57.8% of the firm’s net worth at the 
beginning of the 1951 period. “This 
ratio was in all respects reasonable and 
was well within sound and generally ac- 
cepted industrial standards, particularly 
in the light of petitioner’s demonstrated 
efficiency, its attainment of quantity 
and quality production and the economy 
displayed by petitioner in its use of 
materials, facilities and manpower,” 
Grumman advised the Tax Court. 


Integrated Plant 


Bocing’s position regarding the 
Board’s demand for a $10 million re- 
fund from 1952 earnings as excessive 
profits has not been stated. However, 
an indication of the company’s position 
was contained in a recent speech made 
by J. O. Yeasting, Boeing’s vice presi- 
dent-finance. 

“The aircraft industry generally and 
the Boeing Company, in particular, 
have been paying out less in the form 
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of dividends than does industry as a 
whole. Boeing has been paying out, on 
the average, about 30% of our earnings 
in the form of cash dividends. The 
other 70% has been plowed back into 
the business. A considerable portion of 
these retained earnings has been in 
vested in new facilities. In the five 
years ending with 1954, the Boeing 
Company expended approximately $27 
million for new facilities, most of which 
were at the Seattle plant. During this 
same period of time, the Government 
expended an even greater sum in pro 
viding new facilities at the Seattle 
plant, since the company was not in a 
financial position to provide all the 
requirements; and, in addition, it has 
provided substantially all new facilities 


at Wichita and Moses Lake. 

“We would not argue,” he said, 
that an industry should supply all the 
facilities required during periods of 
greatly expanded production for the 
Government. We think it is proper 
that the Government should own and 
provide stand-by plants. We do believe 
that it is desirable for a company such 
as ours to own one integrated plant. 
Although our relationship with the mili 
tarv has been good, failure to have com 
plete ownership and control of an 
integrated plant places restrictions upon 
the operations of the company which, 
in my opinion, are unhealthy for both 
the industry and the military estab 


lishment. If private enterprise and in 
are to produce the 


dividual initiative 


best results, then the industry must 
strive for control of the facilities which 
are essential to autonomous operation. 

“It seems quite evident that regard- 
less of what yardstick we use the earn- 
ings of Bocing have been very modest, 
particularly when related to the need 
for financial strength to permit us to ful- 
fill our responsibility to the nation,” 
Yeasting said. 

One manufacturer summed up the 
situation this way: “If renegotiation is 
to be administered successfully, the 
Board, by its actions, will have to con 
vince industry that it not only has the 
means of determining the degree of 
efhciency and risk-taking in one situa- 
tion but also the will to reward efh- 
ciency.” 








NEW ARMY weapons being used in Exercise Sagebrush are the Honest John rocket (left) and the Corporal guided missile (right). 


Air Support Faces Test in ‘Sagebrush’ 


Fort Polk, La.—Four Aggressor fighter 
planes were shot down today after onc 
of them had violated the uneasy truce 
by attacking a U. S. Army reconnais 
sance aircraft. One U. S. Air Force 
fighter plane was lost in the skirmish 

Tomorrow, according to the plans for 
Exercise Sagebrush, Aggressors will 
launch a major offensive supported b 
atomic weapons. It is expected that 
U.S. forces, outnumbered both in the 
air and on the ground, will be forced 
to withdraw to defensive positions north 
of the Red River. 

When their strength is bolstered, th« 
Friendly forces will start an offensive 
and try to destroy Aggressor or drive 
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him into the Gulf of Mexico 
his is the pattern. USAF Gen 
P. Weyland, maneuver director, with 
his headquarters at this base, says that 
1 maximum of free play will be allowed 


Otto 


both Friendly and Aggressor comman 
ders and that surprises are certain to 
develop 


“This is not a paper war,” Gen. Wey 
land “We are lending every bit 
of realism which safety 
measures in peacetime permit. We have 
the actual troops. We have the actual 
weapons which we are deploying into 
the field, the actual aircraft. 

“We load urcraft down with 
simulated weapons. They have to carry 


SaVs, 


and security 


these 


1 load. They are not going out empty.” 
\ir units and equipment involved in 
Exercise Sagebrush include 
e Tactical Air Command’s Ninth Air 
Force. U. S. air commander is Maj. 
Gen. Edward J. Timberlake with the 
29th AF; the Aggressor is using the 
Sixth Air Army, commanded by Maj. 
Gen. Edward H. Underhill 
® Airlift is provided by the 18th AF, 
troop carrier units of TAC. Under the 
command of Maj. Gen. Chester E. Mc- 
Carthy, it serves both U.S. and Aggres- 
sor forces. 
e Other USAF units taking part are the 
405th Fighter-Bomber Wing and the 
llth Tactical Missile Squadron from 
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TAC. Air Materiel Command is pro- 
viding its 2900th Mobile Air Depot 
Wing. Strategic Air Command and Air 
Defense Command provide two squad- 
rons each of air refueling and all-weather 
interceptor aircraft. Also present are the 
2nd Weather Group and the 507th 
‘Tactical Control Group. 

e Army units taking part in Sagebrush 
include the 18th Airborne Corps, the 
82nd Airborne and the 77th Special 
Forces Group. 

e Aircraft operated in the field by 
USAF include the North American 
F’-100 Super Sabre fighter, the Republic 
F-84F Thunderstreak and North Amer- 
ican F-86H Sabre fighter-bombers and 
the Martin B-57B tactical bomber. The 
TM-61 Matador missile, built by 
Martin, will be handled in the field. In 
use, a manned aircraft will fly over the 
missile launching site and then to the 
target guided by the missile guidance 
system to simulate everything except 
the actual firing. Troop carriers are 
using the Fairchild C-119 Flying Box- 
car and Douglas C-124 Globemaster. 
Other USAF aircraft are the Boeing 
KB-29 tanker, Sikorsky H-19 and Pia. 
secki H-21] helicopters. Total for 
USAF: about 800 aircraft, 30,000 per- 
sonnel. 

e Army aircraft taking part total about 
400, most of them for reconnaissance, 


artillery spotting and command control. 
Fixed wing planes are the de Havilland 


L-20 Beaver and U-1A Otter, the 
Cessna L-19 Bird Dog and Beech L-23. 
Army helicopters are the Sikorsky H-19 
and H-34, Piasecki H-21 Work Horse, 
all of which carry cargo and personnel, 
and the Bell H-13 and Hiller H-23 re- 
connaissance helicopters. New Army 
weapons include the Honest John 
rocket and Corporal guided missile. 

Gen. Weyland emphasized at the 
outset that the principal reason for 
Sagebrush is to test the integration of 
nuclear weapons into military opera- 
tions. Limited reorganization of the air 
and ground forces has been accom- 
plished, he said, and the maneuver will 
find out how effective the changes are. 

“E mphasis in the tests,’ Gen. Wey- 
land said, “will be placed on decentral- 
ization, dispersal, mobility, flexibility, 
communications, timely and accurate 
intelligence and logistic support.” 

It is no secret that both the Army 
and the Air Force look upon Sagebrush 
as an important test ground for theo- 
ries and practices that are being de- 
bated in the Pentagon today as the 
deadline nears for submission of Fiscal 
1957 figures. USAF is expected to put 
great stress on the efficiency of its 
support for the ground forces, both 
tactically and in the field of logistics. 

In this connection, Gen. Weyland 
pointed out that his headquarters staff 
has equal representation from both 
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branches of the armed forces. 

Organizationally, Gen. Weyland 
said, the new concepts revolve around 
the growing need for security and 
mobiiity in nuclear war. The aim is 
to k-ep the ground forces ready for 
action and still not leave them in a 
vulnerable position. 

Air commanders in Sagebrush are 
free to move their units from one air- 
field to another for tactical reasons, 
but they always must solve their sup 
ply problems as they go, just as they 
would be in a real war. General 
Weyland said: 

“The air operations 


will include 


everything encountered in real combat. 
There will be counter air operations for 
gaining and maintaining air superiority 
over enemy air forces, “day and night 
interdiction operations to deny the 
enemy the use of his supplies and per- 
sonnel as well as preventing their 
movement in their own territory, and 
close air support over the battlefield to 
create conditions most favorable to the 
success of Friendly ground forces.” 

Ihe Aggressor forces alone will not 
be given inflight refueling capability. 
Only the U.S., or Friendly, forces will 
have the advantage of this extended 
range. 


ARDC Will Ask Non-Contractors 
To Aid Accelerated R & D Effort 


Dayton, Ohio—Air Force’s Air Re- 
search & Development Command has 
offered Technical Program Planning 
Documents to 104 selected contractors 
and will expand the distribution to 
several hundred more some time in 
December, according to Brig. Gen. 
Thomas L. Bryan, Jr., Commander of 
Wright Air Development Center. 

While the new program to stimulate 
industry-sponsored development _ proj- 
ects still is being handled through 
ARDC headquarters at Baltimore, Gen. 
Bryan said distribution of the docu- 
ments will be handled late this year 
by the Armed Services Technical In- 
formation Agency in Dayton. 

He discussed details of the program 
before a restricted aircraft industry au- 
dience at a joint meeting of the Day- 
ton section and the National Institute 
of the Aeronautical Sciences. The plan 
was first described at a Washington 
meeting of the IAS (AW Oct. 17, 
p. 12). 

It is from a third stage of the pro- 
gram, Gen. Bryan said, that USAF 
expects to get the greatest return. 

This will come about next year, 
when ARDC will make an announce- 
ment that it is prepared to receive re- 
quests from potential R & D sources 
who are not already USAF contractors. 

Then, Gen. Bryan said, ‘““We expect 
to realize some of the greatest gains, 
by tapping the very roots of American 
science and technology. We feel sure 
that in the final rele: ise a number of 
new firms and laboratories will be 
viewed and cieared to join the team 
thus expanding our foundation of re- 
search and development and insuring 
that all of the team members are work- 
ing in the same direction with consist- 
ent terms of reference.” 

The documents being released have 
various security classifications, depend- 
ing on their contents. There are 46 


areas in which ad- 
such as strategic 
navigation, 


functional 
vances are needed, 
bombing, communication, 
active bomber defense. 

Gen. Brvan made it clear that if a 
prospective recipient does not have a 
secret clearance, he may still reccive 
documents of a lower security level. 

Like other USAF spokesmen who 
have stressed the importance of R& D 
work since last spring’s reports of how 
the Russians have shortened the de- 
velopment cycle far beyond U.S. ex- 
pectations, Gen. Bryan called for big 
gains, not just steady progress. 

“We frankly have to come up with 
some bold, imaginative barrier jumps 
for really significant, log range gains if 
we are to hold our lead in the future,” 
he said. 

“To stay ahead, we must pay the 
price of leadership in the air or court 
national disaster.” 

The major advances needed in these 
areas include: 

@ Design of research aircraft for ex- 
ploring boundry layer control, vertical 
takeoff and high-temperature effects on 
structures. 

¢ Specialized power plants. 

e Solid-state physics art. 

e High resolution radar. 

Gen. Bryan explained that the old 
method of having ARDC centers simply 
ask industry for proposals to fill per- 
formance objectives, resulted in ideas 
that frequently were out of phase with 
other parts of a developing weapons 
svstem. He said: 

“The waste of time, talent and funds 
involved in this kind of arrangement 
are luxuries we simply cannot afford.” 

Gen. Bryan said the letter sent out 
to the first 104 contractors already has 
brought enthusiastic responses. 

Meanwhile, plans are proceeding for 
continuation of the Technical Program 
Symposia. 


broad, 
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Just as in colonial days did superb craftsmanship make the signature 
"Paul Revere” the symbol of quality, so in present day industry 


has its quality-control made the name Rheem the symbol of reliability. 


You can rel} On Rhee m tor the highest quality pre duc ts... products 


evolved from research through engineering to finished product with a 


proved record of low per-unit cost and on-time completion schedules. 


Rheem's integrated Government Products facilities are presently in 
quality development and production on air frames, missile and jet-engine 


components, airborne ordnance, electronics and ordnance materiel. 


YOU CAN RELY ON 


Rheem Manufacturing Company * GOVERNMENT PRODUCTS DIVISION 


DOWNEY, CALIF. © SAN PABLO, CALIF. * WASHINGTON, D.C. © PHILADELPHIA, 


PA. 


* BURLINGTON, N.J. 
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Woodley Criticizes CAB Policy: 
Asks New Alaskan Standards 


\ plea for permanent certification 
and a sharp criticism of Civil Aer 
Board policies in regulating 
Alaskan air carriers have been registered 
by Arthur G. Woodley, president of 
Pacific Northern Airlines. 

In testimony before the Senate In 


nautics 


terstate and Foreign Commerce Com 
mittee, Woodley suggested i set of 


standards be established for permanent 
certification of caitiers operating b 
tween the United States and Alaska 


Three Standards 


The suggested new standards would 
require: 

e That the carrier’s subsidy for States 
Alaska operations not exceed 30% of 
its total revenues. 

e That the carrier show its ability to 
perform its authorized services with an 
efhiciency equal to that of other States 
Alaska carriers. 

e That the carrier be able to show rea 
sonable public acceptance of its sen 
ices. 

Woodley testified at hearings on 
general transportation problems being 
held by the Senate committee. 

Senator Warren G. Magnuson (D 
Wash.) chairman of the committec 
has advised CAB that Alaskans feel 
they should be heard on matters relat 
ing to air service in the territory but 
can’t come to Washington to protect 
their interest. 


Asks Alaskan Hearing 


The senator requested that CAB 
hold all forthcoming hearings on Intr 
Alaskan air routes in Alaska instead of 
Washington. 

Woodlev told the committee th 
basic problem involved in Alaskan air 
services lies in the temporary nature of 
the carriers’ certificates. “The unrea 
sonably short duration of these cer 
tificates has severely and unnecessaril' 
handicapped Pacific Northern in our 
efforts to expand and strengthen out 
transportation facilities. 

“It has created an atmosphere of un 
certainty and instability which serioush 
impedes the economic development of 
the Territory, and . . . the Territory 
must rely almost entirely upon the ait 
lines for its basic transportation serv 
ices,” he said. 


Attacks CAB ‘Vacillations’ 


The Pacific Northern official said 
that “the vacillations of the Civil Aero 
nautics Board over the vears”’ have in 
hibited the progress of his company 
and the other Alaskan carriers, and that 
the Board has harrassed the carrier 
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with “an endl quen f prolon 
ind costly hearings which have faile 
to produce ttect tions to th 
basic problems involved 

Reviewing the history of Pa 
Northern’s relations with CAB, Wood 

cited the wide pul il liscussion of 

the details of the Stat Alaska | 
fore the decision was officiall 
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Airway Deviation 
Blamed in Crash 


Lack of conformity with prescribed 
en route procedures and deviation from 
uirways at a low altitude was probabl 
the cause of the crash of a Trans Worl 
Airlines Martin 4-0-4 near Albuquerqu 
N. M., according to a Civil Aeronautic 
Board accident report 

The accident occurred last Februar 

hen the aircraft struck Sandia M« 
tain, near Albuquerque, on the first | 
if an Albuquerque Baltimore flight. Th 
urcraft hit the 10,682 ft peak eight 


minutes after taking off for Santa | 
killing all 16 occupants 

Ihe correct airway route between Al 
yuguerque and Santa Fe is a dog 
uurse which skirts Sandia Mountain 
everal miles to the west. The cour 
followed by the TWA flight was in 
direct line between the two cities and 
ot approver 1 by either the Civil Aero 
nautics Administration or TWA 

I'he CAB found no evidence why th 


uirplane was flown on the direct cours 
ifter being cleared on the dogleg cours« 
but it concludes that the 
ised by the lack of « form 


iccident — 
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New Copter Order 


I'he Royal Ceylon Air Force ordered 
its first helicopter—Westland Aircraft 
Dragonfly: 

Che number of helicopter that wer 

] 


involved in the Ceylon order was not 
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Control System of 
minimum 


ity and 
maximum reliability is 
under development at Avion. 


The advanced techniques 
gained in this development, 
for the U.S. Navy, 

can be appl'..d to your 
industrial control problems, 


Avion’s flexibility and 
ingenuity, coupled with 
extensive experience in 
Electronics, Mechanies 
and Optics can better 
serve you. 


Investigate the caredtsppr. 2° 


portunities in our expand- 
ing organization. ~ ee _ 
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PROMISES OF AUTOMATION (above) will include reduction of paperwork which now accounts for 80% of supply pipeline time, as 


USAF Gears Global Logistics to Jet Age 


By General E. W. Rawlings 


Airlift plus automation equal fast and 
flexible air logistics. That is the new 
equation which is at last emerging from 
our efforts of the past decade to create 
a global logistics system geared to the 
» of modern air weapons and to 
the strategy of the jet-atomic age. 

Very briefly defined, the air logistical 
problem boils down to this: logistical 
flexibility is the capacity for supporting 
military forces at the same speed with 
which they can be employed tactically 
or strategically. In surface warfare of 
other times the foot soldier and cavalry 
lived to a great extent off the land 
through which they moved, carrying 
their munitions with them. 

More recently, as in World War II, 
military forces were supplied from pre- 
positioned stockpiles that were built up 
at strategic points as close as possible 
to areas of operations. Great increases 
in the variety and amount of equipment 
and in the geographical scope of opera- 
tions made logistics extremely complex, 
but on the whole surface logistics was 
not too far out of step with the speed 
of surface tactics. 

The same was not true for the air 
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war. By the end of World War II it 
was obvious that the existing system of 
surface logistics imposed crippling re- 
strictions upon air power’s inherent 
mobility. In the American Revolution 
the average speed of supply to Amer- 
ican troops had been about 14 mph. 

As World War II ended, an average 
of 106 days was required for delivery of 
an item requisitioned by forces in Ger- 
many. The average speed of supply was 
about 34 mph. In the air the jet engine 
had made its debut. We were on the 
verge of a striking power that could be 
thrown against an enemy at speeds 
faster than that of sound. 

Yet we could sustain and support it 
only at a tortoise craw]. Moreover the 
costliness of the new air materiel now 
outlawed extensive stockpiling as a com- 
promise. It was painfully apparent that 
we must find a new formula for air 
logistics or face the permanent ham- 
stringing of our air potential. 

Airlift has become a vital element of 
that formula. Its importance cannot be 
overemphasized, and we have worked 
persistently to make it a_ practical 
reality. It is possible, however, that our 
very stress upon airlift may have tended 
to create the impression in the general 


understanding that it is our only ap- 
proach to accelerated jet-age logistics. 

That is not the whole truth or a true 
perspective. Actually, while we have 
been developing and refining the con- 
cept of airlift, a new prime-moving 
force has taken shape which immensely 
broadens the picture and offers innu- 
merable new angles of attack on the 
problem of flexibility. 


First Automation Steps 


This article is an appraisal and a 
progress report on that new force, that 
second element of the equation, auto- 
mation, and its impact upon Air Force 
logistics. Like airlift, automation, in its 
complete, fully integrated sense, is not 
with us yet. We have only the first few, 
isolated pieces of the big jigsaw puzzle 
that fitted together will become the new 
jet-age logistics. But if we are to see 
the shape of the future in true perspec- 
tive and grasp its full possibilities, the 
time for appraisal and planning is now. 

It is not unusual for about 80 per 
cent of our present support cycle—the 
time which elapses between requisition 
of supplies by an operating unit and 
receipt of those supplies—to be con- 
sumed not in transport but in trans- 
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UNIVAC provides erroriess accounting 


communications \ 


radio and telephofe “transceiv 
ers” electronically process requi 


sitions over thousands of mile 


inventory control 


ELECOM stores static data, publishes dy 
namic data in speedy, accurate inven 
torying, may cut certain domestic pipe 
line times from 45 days down to 5 days 








manufacturing methods 


electronics mumerically directs milling 
machines and other machine tools in the 
machining of intricate aircraft parts 
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APPLICATIONS OF AUTOMATION will be made wherever feasible throughout every length of the supply pipeline. 


mitting and processing paper-work and 
processing the materiel itself. 

Airlift can and does greatly increase 
the flexibility of support within that 20 
per cent arc of the cycle which com- 
prises actual transport time. But our 
best efforts at airlift are inevitably im 
peded by the great drag chute of paper- 
work and processing, infinitely compli- 
cated by the worldwide scope of our 
operations and the number and com 
plexity of items of equipment required 
to keep a modern air force flying. Only 
in limited areas have we been able to 
reduce this drag—and then only by the 
use of manpower which we cannot 
afford across the board. 

Automation, systematically applied 
throughout the preponderant process 
ing phases—permeating our communica 
tions, data processing, inventory control, 
materials handling—can galvanize the 
whole support cycle into new life. 

It can do more than that. In re 
vitalizing the roots of air logistics—the 
production of air weapons—it can even 
tually help to ensure a faster, cheaper, 
and more plentiful supply of the mate 
riel that makes for victory. 

The term “automation” itself is not 
new. By simplest definition it is the 
substitution of machine energy for 
human energy, mental or physical. It 
is a concept as old as the water wheel, 
literally electrified and fused into a 
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pr werful new expression by advances In 


cience and technology during and sinc« 
World War II 
Awesome Alternatives 

The first industrial revolution, trig 
gered by the development of steam 








Paper work, administration and proc- 
essing 80% of the time 
consumed in the U. S. supply cycle. The 
Air Force is now applying automation 
to its logistic system in an effort to match 
the pace of its jet-atomic fighting forces. 

Gen. E. W. Rawlings, commander of 
the Air Materiel Command, prepared 
this report of Air Force progress, which 
Aviation Week is publishing through the 
Air University Quarterly 


account for 


courtesy of the 


Review. 
General Rawlings has commanded 
AMC since 1951. His USAF career 


began in 1930 and includes active flying 
as well as specialization in materiel and 
supply. From 1935 to 1943 he served 
in the Materiel Division at Wright Field. 
rhen, he went to Washington to super- 
vise the scheduling of materiel and 
critical components needed to maintain 
wartime production of the entire aircraft 
industry. 

After World War II, he organized the 
office of Air Comptroller and headed it 
until his present assignment. 








power, resulted in men running ma- 
chines for faster, cheaper mass produc- 


tion. Automation, which has _ been 
illed “the second industrial revolu- 
tion,” is largely an outgrowth of the 


ience of electronics. It ushers in an 
era of machines running machines, to- 
ward the goal of the completely auto- 
matic industrial operation. 

In its full development automation 
has, of course, awesome possibilities for 
the betterment or disruption of our eco- 
nomic system. In industry both man- 
igement and labor are studying it warily, 
but with imcreasing confidence that it 

in be channeled for the common good. 

Our Air Force logistics mission is so 
losely linked to the nation’s production 
potential, and our need for speed and 
conomy is so great, that we also have 
1 major stake in automation. It has 
great promise for us in three particular 
areas of logistical concern. 

First—and of primary importance to 
our Air Force mission—automation can 
greatly increase our Operational effec- 
tiveness. Logistics is the muscle of 
striking power, as strategy is the brain. 
The effective application of air power 
on a global scale poses innumerable 
problems of support. 

The high cost and rapid rate of obso- 
lescence of modern air materie) forbid, 
in the long alert ahead of us, the prac- 
tice of world-wide stockpiling which 
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Storing electrical power in small packages, or 
helping to make atomic power practical... each 
demands advanced technology. And these are 
but two of the hundreds of complex tasks the 
AMF organization performs every day. 

The highly specialized yet widely diversified 


activities of some 35 engineering and production 


facilities provide AMF with a wealth of experience 
that covers nearly every field of industry. And it 
is immediately available to you. 

Call upon AMF with your problem. See for 
yourself why this all-around experience in answer- 
ing the needs of government and industry alike 
has made AMF the “can do” company. 


AMF HAS EXPERIENCE YOU CAN USE! 
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carried us through the last war. For the manpower allotted to the armed of the cold war, maximum economy is 
stockpiling we must substitute a flexible forces and that essential to defense imperative. We must pare the cost of 


mobility that will allow us to focus 
quickly an effective stream of our limi 
ted materiel support upon any given 
area of operations. 

Airlift alone cannot accomplish this. 
Proportionately it affects too small a 
segment of the whole support cycle. 
But if automation can substantially re- 
duce the time required to send a req- 
uisition, process it, and get it on its 
way, then we shall have quickened the 
whole pulse of support. This speed-up 
of the reaction time between “need” 
and “have” is the essence of logistical 
effectiveness. We have already seen, on 
a limited scale, the proof that this can 
be done, that automation can reduce 
to hours processes that have formerly 
required months for completion. 

Moreover automation can do much 
to ensure our continued effectiveness 
when effectiveness is most crucial, at 
the moment of meeting the stresses of 
any future all-out mobilization. Man- 
power will always be one of our critical 
shortages in an emergency mobilization, 
our Achilles heel in any contest with 
the massed millions of the Communist 
complex. 

Even the maintenance of techno- 
logical superiority—more men on more 
or on better machines—can pose a tight 
squeeze, as we discovered in World 
War II when we struggled continually 
to maintain the vital balance between 
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production. 

In the rapid build-up after the Com 
munist aggression in Korea, we at Air 
Materiel Command found manpower 
our greatest bottleneck. Even in that 
limited war, which drew upon only a 
comparatively small part of our national 
manpower pool, the time-lag of train- 
ing and adapting the human work force 
was a major contributing factor to our 
sluggishness in mobilizing. In any 
future all-out mobilization we shall have 
no such margin to gather our forces 

By trimming the manpower variable 


to a minimum, automation can give 
us increased stability, a more reliable 


and accurately predictable expansion 
tactor. 


It will allow us to concentrate avail- 


able qualified manpower at the key direc- 


tive points, throughout the Air Force 
logistical system and in industry. 

The machines, with minimum hu- 
man intervention, can, if necessary, 
work 24 hours a day to give us the 
essential emergency output. In short 
they can constitute a tremendous 
stand-by force, a canned power pool 
far beyond any which the national econ- 
omy could conceivably support in 
terms of manpower 

The second great promise of automa 
tion to our Air Force logistical mission 
is economy. If we are to sustain a ready 
striking force for the indefinite duration 


long-term airpower to a soundly sup- 
portable percentage of the national re 
sources. 

Otherwise as a nation we shall make 
ourselves “insurance poor,” sapping the 
very economic vitality which is essential 
to our continued freedom. 

rhe saving in total manpower, an 
expensive and always strictly limited 
commodity in our operations, is self 
evident. Since the beginning of the 
Air Force build-up we have provided for 
steadily expanding logistical responsi 
bilities under fixed manpower ceilings. 
In fact Air Materiel) Command’s work 
force has been reduced within the last 
few years. 

If the multitude of purely repetitive 
tasks of the logistical system can be taken 
over largely by machines, we shall be 
able to use the manpower available to 
us at higher levels of skill, with a far 
better return for our investment in 
terms of per capita production. Sub- 
stantially improved logistical production 
has become a necessity if we are to sup- 
port more air power with proportion- 
itely fewer people. 

We can also anticipate that the 
ereatly increased volume of industrial 
production made possible by a similar 
yptimum use of available industrial 
manpower will eventually reduce the 
unit cost of our equipment. Though 
the adjustments of the transition period 
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You can “TURN ON THE HEAT” 
with vacuum-melted superalloys... 


Now, superalloys from Vacuum Metals Corpo- 
ration mean jet engines can be designed for 
higher temperatures — better performance. For 
vacuum-melted superalloys continue to operate 
satisfactorily at temperatures where con- 
ventional alloys fail rapidly. 

The reason for their exceptional performance 
is the removal of gaseous impurities and othe: 
inclusions during high-vacuum melting. Result: 
improved mechanical properties — better duc- 
tility, stress rupture, and creep cleaner 
smoother surfaces. But, in fact, the biggest news 
is the tremendously increased yield from vac- 


uum-melted heats. Where high percentages of 
air-melted superalloys must often be discarded 
vacuum-melting of the same grade gives well 
over 90% usable metal... and it's stronger metal, 
with improved properties, too. 

Vacuum Metals Corporation, pioneer in the 
development and production of vacuum-melted 
and cast alloys is producing these unique metals 
for a wide variety of aircraft applications. For 
help with metals problems that vacuum-melted 
alloys may solve, please write, giving as much 
detail as possible, to Vacuum Metals Corpora- 
tion, P. O. Box 977, Syracuse 1, New York 


VACUUM METALS CORPORATION 


Jointly owned by Crucible Steel Company of America and National Research Corporation 
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may delay the full effect of this natural 
law of economics, it is an eventual 
certainty 


Shortening the Pipeline 


Actually, however, these possible 
economies are greatly overshadowed in 
our logistical mission by potential sav- 
ings in the initial materiel investment. 
By speeding the entire support cycle, 
automation, once firmly and consist- 
ently established, will drastically cut the 
“length” of our support pipelines. This 
means great savings 1n the total amount, 
and consequently the cost, of materic| 
to fill those pipelines. 

For the past several years we hav 
been conducting exhaustive studies and 
service tests on the airlift of spare en- 
gines, a prime, high-value item in our 
materiel inventories. By speeding up 
actual transport time in the supply cycle 
from 150 miles per day to 150 miles per 
hour, airlift can radically reduce total 
pipeline time, and, consequently, in 
vestment in pipeline stocks. We found, 
for instance, that when pipeline time 
was cut from 44 to 3 months the num- 
ber of engines needed for a given oper- 
ation could be reduced by at least one 
third. 

When we are dealing with jet power 
plants, which in some instances cost as 
much as did an entire fighter aircraft of 
World War II, that kind of a reduction 
in requirements is a very major econ- 
omy. 

It has already allowed us to cut 
back substantially our program for pro- 
curement of new engines. 

In this instance we also achieved the 
substantial elimination of the paper 
transmission and processing time by a 
system of forecasting and automatic 
shipment, made precise by means of 
serial number reporting. 
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UNIVAC reports results with lightning speed which would require weeks of human effort 
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For the great mass of our other item 
1owever, airlift constricts only the small 
of the support cycle that represents 


ctual materiel flow, time in transport 
If we consider the quadrupled oppor 


tunity for pipeline reductions offered in 
PJ 


the much larger area of information 
flow—the area to which we can apply 
the stimulus of automation—the pros 


pect of economy through automation is 
full exploita 


e to it 


in urgent incenti 


tion 


Increasing Productivity 


As a third expectation automation 
offers a greatly increased depth of de 
fense, through a stabilized and infinitely 
more productive industrial potential. It 
can be, in essence, a kind of blood 
transfusion for the whole of industrial 
planning. Whatever makes American 
industry more productive, in turn gives 
our armed forces a broader and stronge1 
backing, always provided, of course, that 
it is achieved within a national fram« 
work of economic and _ sociological 
health nature automation 
can also make our industrial defens« 
arsenal much more quickly responsiv« 
to any mobilization 
a cardinal 
swift deadlines 
ize the conflict 

Briefly and bi 
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By its very 


future emergency 
consideration in view of th 
which would characte 


vadly those are the rea 
msider the automation 


element of the new logistical equation 


to be of such importance Che 
thrust behind the prog s which 
have ilre iaqy mad 

Our Air Force emphasis upon aut 


mation has differed, naturally, in some 
significant respects from the emerging 
pattern of its development in industn 
Automation is so flexible that it mean 
many things to many operations. The 
scope and mass of our logistics mission 
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All types of rubber treads—soft, 





medium and hard—for smooth 
operation on all kinds of floors. 
Featuring Neoprene rubber treads 
- resistant to oxidation, oils and 
waxes as well as being unaffected 
by most chemicals - expertly com- 
pounded to Darnell standards. 


All casters, whether steel or rubber 
tread, available in swivel and 
stationary models with various top 
plates, stems and fittings for any 
type application. 
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Panel Discussions by Bassick, World’s Largest Manufactvier of Casters and Floor Protection Equipment 
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No caster failure here. Workers on 
New York’s newest skyscraper can’t 
afford it. Buckling caster or faulty 
locking could pitch man off this 
42-story structure. 








Riding high with Bassick 

Bassick casters lend a hand as the 
world’s largest steel-sheathed (also the 
largest fully air conditioned) building 
climbs skyward at Lexington and 
42nd in New York. 

Handling mobile workmen’s scaf- 
folds on the unwalled edge high above 
the street calls for the safest, sturdiest 
casters money can buy. No wonder it’s 
heavy-duty “S99” Bassicks you see 
above. Designed to stand the abuse of 
power-pulled trucks and assembly line 
dollies, they swivel easily and roll 
surely over rough flooring where a 
sudden lurch or buckling could spell 
disaster. Extra-heavy king pins pro- 
vide unusual strength needed for loads 
up to 1500 lbs. each, while positive 
Bassick position locks keep wheels 
from rolling, hold the scaffolds 
securely in place. 
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Double-ball-race design makes sw 





Tough, neovy stee! (1%4” thick) p 
strength. Fully 
ways, extra-heavy king pin insures 
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New super-heavy, economical formed-steel “$99” casters 


Grease retainer cup and Alemite fittings aid 
lubrication. Plunger-type swivel lock available 


hardened cold-formed steel race- 


Bounceless caddy-carts 
for aircraft engines 
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Fairchild dollies for precision aircraft 
engines use four 10-inch dual wheel 
Floating Hub Bassick casters to prevent 
damaging shock. 

Individually sprung wheels absorb 
both vertical and horizontal shocks. 
Vibration frequencies are interrupted 
and immediately damped out by Bassick’s 
inherent snubbing action to guard against 
resonance and fretting corrosion. 


we, 

Rigid casters, too, 
team up with swivel 
modeis to meet 
every materials- 
handling application. 
“*$99"’ Bassicks take 
loads up to 1500 
Ibs. each. 


\ oll 


ivelling easy 


rovides extra 


long life. 








Quick-change artist 


Te 






Here’s a pony express — 1955 style. 
When Greyhound buses need fresh 
horsepower the special Bassick-equipped 
mobile mounting device you see above 
slides under the back end of the bus and 
rolls away the entire engine for repairs. 

A fresh engine from stock is guided 
back into position the same way, con- 
nected in place — and the Greyhound is 
ready for another lap across country. 

Job of handling the Greyhound’s heavy 
expensive engines goes (naturally) to 
Bassick extra-heavy-duty “S99” casters. 





Overweight wagon designed by Fairchild to 
move extremely heavy press dies, rolls eas- 
ily on big, grooved wheel extra-heavy-duty 
Bassick casters. 


Check your Bassick Distributor 


He has many standard casters in stock. 
He is in business to serve you... call 
him when you want casters and wheels. 


Fo 
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THE BASSICK 
COMPANY 
Bridgeport 2, Conn. 
In Canada: 
Belleville, Ont. 
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tend strongly to accent certain areas, 
such as those of data processing and 
communications, which would be ger- 
mane only to the largest industrial 
operations. 

Therefore in surveying the present 
“state of the art” throughout our logis- 
tical system, I shall define automation 
as we see it, subdivided roughly into 
the five broad areas of operations in 


which the trend has already begun. 
These are (1) data processing, (2) com- 


munications, (3) inventory control, (4) 
materials handling, and (5) manufac- 
turing methods. 


Data Processing 

Accurate and rapid data processing 1s 
the cornerstone of sound logistics. It is 
the basis for determining how much of 
what equipment is needed to perform 
a given mission; how much money will 
be required to procure it; how soon and 
in what quantities it will have to be 
replaced. In addition, when this equip- 
ment is so bulky or complex that it taxes 
available production facilities, advance 
long-term planning is essential to en- 
sure that it can be procured at all. 

Air Force inventories include about 
a million and a quarter separate items, 
supplied to bases all over the. world. 
Much of this equipment is constantly 
undergoing modification and improve- 
ment, a fact that affects its normal life 
expectancy, as do shifts in usage rates 
within any operational theater. 

Keeping the shelves stocked involves 
a veritable flood of data which must be 
sorted and reduced to significant totals 
with maximum speed and accuracy, if 
we are to have the right amount of the 
right equipment at the right time and 
place, without waste and without the 
delay which could mean disaster. 

Electronic data-processing equipment 
gives every promise of yielding the solu- 
tion. We now have installed at Head- 
quarters, Air Materic] Command, Rem- 
ington Rand’s room-size clectronic sys- 
tem known UNIVAC. It follows 
taped instructions, adds, multiplies, 
divides, sorts, remembers, and reports 
results with lightning speed. It can 
perform long sequences of operations 
without human intervention, accom- 
plish in minutes work which would re- 
quire weeks of human computations. 
It is self-checking and cannot make a 
mistake—because the moment its dual, 
simultaneous processings do not agree, 
the system stops and waits for the in- 
digestible error to be removed. 

We are just beginning to exploit the 
infinite possibilities of UNTVAC. Typi- 
cal complexes of data processing now be- 
ing explored for application of UNI- 
VAC are logistics budget computations, 
including a major portion of the Fiscal 
Year 1957 logistics financial plan, an- 
alysis of technical failure, engine man- 
agement, air logistics transport sched- 
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An Edison First! 
Separate alarm points in 
a single circuit 








EDISON was first to offer a fire detection system allowing 


sensing cables having different temperature 
alarm points to be series-connected in the same circuit. Developed 
in the world-famous Epison Laboratory, the system permits a 
single loop to protect a number of areas varying in temperature— 
with a single control unit. 
Exclusive spring clips and the single flexible sensing 
cable assure simple installation even in irregular and 


inaccessible areas. Other features include: 





@ rapid response — responds repeatedly to fire @ vibration and shock resistance— the sensing 


| 
cable has no moving parts to get out of order. 


| exposure; signals “Fire Out” automatically. 

@ low impedance operating principle—eliminates 
possibility of false alarms due to moisture or 
capacitive effects. 


Write now for further details on this 


superior fire detection system... de- 
signed for today’s high-speed, high- 


@ uses direct current —28 volts d.c. without 
performance aircraft. 


amplifiers of any kind. 


Q Edison. 


A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 


Thomas A. Edisom 


INCORPORATED 
* 49 LAKESIDE AVENUE * WEST ORANGE, NEW JERSEY 





INSTRUMENT DIVISION 
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FASTENER PROBLEM 


Sealing ring of new ESNA type 
A2500 nut meets all requirements 
per MIL-R-6855; resists gasoline, 
salt water, jet fuels. To insure 
freshly molded seals for easy com- 
pliance with ANA Bulletin 410, it 
is possible to order seals sepa- 
rately for insertion on the job or 
for field replacement. Rings of 
different materials are also avail- 
able to meet varying operating 
conditions. 














Leakproof self-locking fasteners 
for integral fuel tanks 


Aircraft designers have eyed the space-saving possibilities of “Wet Wing” or 
integral fuel tanks for some time. But. . . the “wet” section of the wing must be 
fastened in such a way that highly volatile aviation fuels will not leak under the 
base of the tank fasteners or seep out along their bolt threads. 

ESNA has just developed the first completely practical answer to this problem. 
The new ESNA type A2500 floating anchor cap nut (see diagram) is a self- 
locking anchor nut with an “O”-ring seal in its base. In tests, the nut has main- 
tained a perfect seal against pressures above 50 psi on either side, regardless of 
structural strain, vibration, or temperature changes. The seal is effective whether 
the bolt is installed or not. It is not destroyed by repeated bolt installations. 

The type A2500 is the lightest nut of its type; 100 14-28 size nuts weigh only 
1.2 pounds. It meets AN-N-5 specifications for operation between —80° F. and 
+250° F. and can be used for extremes beyond these limits by varying its compo- 
nent materials such as the “O”-ring. It provides .050-inch maximum floating action 


allowing quick assembly in spite of slight misalignment of bolt holes. The A2500 
is 100% seal tested prior to shipment. The basic design has been approved by the 
USAF. Sizes range from 10/32 through sizes 1, 4-28, 5/16-24, 3/8-24, and 
7/ 16-20. A gang channel strip providing 
a series of regularly spaced A2500 nuts 


has also been designed. 


The new Boeing 707 Jet Transport is among the first 
aircraft equipped with integral wing fuel tanks fas- 
tened with the new ESNA type A2500 leakproof nut. 


-————-— MAIL THE COUPON FOR DESIGN INFORMATION 


Elastic Stop Nut Corporation of America 
Dept. N74-1125, 2330 Vauxhall Road, Union, New Jersey 


Please send me the following free fastening information: 


] Details on A2500 nuts installed 
on gang channel strips. 


[-] Details on A2500 nut 
[] ELASTIC STOP® nut bulletin 


Name__ — Tithe_ 





Firm_ 


Street__ 


eee a State_ 


L 
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ules, flying hours and aircraft inventory 
factors, government-furnished aircraft 
equipment allocations, and several prob 
lems associated with industrial plan 
ning. 

UNIVAC is proving itself a funda 
mental management tool in its adapta 
bility to a variety of problems which 
scems to be limited only by our facility 
in isolating and expressing them to the 
machine. It is already improving our 
ability to reflect rapid changes in Air 
Force programs and inventory balances 
and to plan more accurately for future 
support. It is, in a sense, the axis of our 
beginnings in automation and is con 
sistently useful in helping us to evaluate 
other applications for electronic devices 
within the system. 


Emergency Potential 


We are now concluding plans to use 
IBM Type 650 electronic data-process- 
ing machines in our Air Materiel areas, 
depots, and logistical control groups, the 
filter points for overseas supply. We 
estimate that in key spots the electronic 
systems will give us an emergency po- 
tential for expanding operations to four 
times the present volume, with only a 
very small increase in personnel and 
other equipment. 

Che data-processing equipment in use 
it this time or projected for the imme- 
diate future is actually only a threshold 
approach to what will be available be- 
fore long. Remington Rand, for in- 
stance, has recently announced UNI- 
VAC II, a giant computer with double 
the speed and capacity of the present 
model. 

\ similar ratio of improvement is ex- 
pected in International Business Ma- 
chine’s 705 computer, due out soon as 
a successor to the current 702. These 
developments are fairly good indications 
of one charactcristic feature of automa- 
tion which augurs well for progress. You 
don’t have to push it; it pushes you. 
The main problem at this point is to 
sect a course that will make the most of 
its built-in momentum. 


Communications 

In the field of communications, auto- 
mation is by no means new. The auto- 
matic dial telephone and the wire photo 
service are two of a number of long- 
established examples. Communications 
offer a natural area for further extension 
of the principles of automation. 

Little can be accomplished in speed 
of supply or pipeline reduction by air- 
lifting equipment which must originally 
be requisitioned by methods tied down 
to surface transport. On the other hand 
faster oral methods of requisition, prac- 
tical only in an emergency, are particu- 
larly vulnerable to human error. 

In March of this vear we established 
the first unit of an electronic communi- 
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... then callin your Parker 
field engineer for help 


result of years of experimentation 


Having trouble with O-ring fail- 
ures? Nibbled, worn, battered, 
leaking like a sieve? Whether 
your problem is in the basic de- 
sign or compound, it’s time to 
call a Parker representative. 

Parker field engineers are 
trained trouble shooters. There 
is one in your area. From Parker 
you can get exactly the right 
O-ring and gland design for your 
specific application. 

Compare Parker O-rings with 
any other make. You'll find that 
Parker O-rings are precision- 
molded of superior compounds. 
They have been developed as the 


Por 


to provide the proper elongation, 
tensile strength, compression set 
ratings, resistance to oils, fuels, 
chemicals, and high and low tem- 
peratures. Laboratory and service 
tests make sure that all rated 
characteristics are held. 

Call your Parker representative 
for assistance. Mail the coupon 
for free technical bulletins about 
O-rings. 


RUBBER Propucts DIVISION 
The Parker Appliance Company 
17325 Euclid Ave., Cleveland 12, Ohio 
1538 So. Eastern Ave., Los Angeles, Cal. 


ker 


Hydraulic and fluid 
system components 


Heat failure was caused by a combina- 
tion of compound and design problems. 
Parker field engineer was called. Leaks 
were stopped .. . and complaints ended. 


Spiral failure, rare but curable with 
the experience of Parker field engineers, 
is usually caused by a combination of 
design, lubrication, and compound faults. 


Compare actual samples. Ask your 
Parker representative to check your spec- 
ifications and design. Let him prove how 
Parker O-rings seal better, last longer. 


RUBBER PRODUCTS DiV. 

Section 514-C 

The Parker Appliance Co. 

17325 Euclid Ave. 

Cleveland 12, Ohio 

Please send the following bulletins: 
Silicone Rubber Bui. 5605 B! 
Materials for O-rings Bul. 5705 BI 
O-ring Operation Factors Bul. 5705 B2 
Therma! Properties Bul. 5705 B4 
Rotary Seal for High Speed Bul. 5705 85 
Aircraft Hydraulic Packings Bul. 5712 B81 


Name 
Company 
Address 


City State 
eeeeeeeeeeeeeeeeeeeeeeeee 


eeeeeeeeeeeeeeeeeeeeeeeeeee 
eeeeeeeeeeeeeeeeeeeeeeeeee 
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To Produce Jet Engine Blades 
of Superior Quality —Eaton Developed 
its famous ROLL-FORM Process 


In the Eaton Roll-Form process of producing jet engine blades— 
a process originated and perfected by the Eaton Manufacturing 
Company—the complex curves of the blade surfaces are formed by 
simple rolling operations, in which the grain structure of the metal 
is rolled to conform to the blade contour. The Eaton Roll-Form 
blade thus produced combines high fatigue strength and required 
tolerances—and is made with the most economical utilization of 
costly raw material. 


Illustration of section through The development of the Roll-Form process is typical of the many 
rect of an Eaton Ren-Form Eaton engineering achievements which have earned Eaton a reputa- 
titanium blade, showing the : At Vi id dehsle « . - ly oye 
genta Gis Gnd denen tion as a progressive and dependable source o supply to the air- 
teristic of this process. craft industry for more than a quarter century. 


AIRCRAFT DIVISION 
EATO MANUFACTURING COMPANY 
BATTLE CREEK, MICHIGAN 
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network transceiver 


COMMUNICATIONS’ 
transmits coded-card impulses over 
distances. 


“vast” 


cations system that by October 1955 
will completely link our coast-to-coast 
supply network. Next vear it is sched 
uled to extend to overseas installations 

Heart of this svstem is the “trans 
ceiver,” a desk-size transmitting and re 
ceiving device developed by Interna 
tional Business Machines Corporation 
Electronic impulses from coded card 
impressions are transmitted hundreds or 
thousands of miles to another trans 
ceiver, which punches an identical card 
at the receiving end. Within the United 
Statés transceivers will be connected by 
leased telephone lines. Overseas installa 
tions will have radio connections 

A cut of from 10 to 20 per cent in 
pipeline time is expected by the end of 
the vear, when the whole Zone of In 
terior network will be in operation. In 
stallation of overseas transceivers will 
effect another 10 per cent cut, at a con 
servative estimate. 

The resultant savings in inventory 
investment alone through more accu 
rate and responsive requisitioning will 
be a verv high multiple of the half mil 
lion dollars a vear which the system is 
costing us on a lease basis. In com 
munications there remains no shadow 
of a doubt that automation will pay its 
way handsomely. 


Inventory Control 


Inventory control is 
tential quagmire of a logistical system 
It is the area in which paper-work 
sprouts like a fungus, and constant re 
evaluation is essential to ensure that the 
cost of control does not outweigh in 
ventory value itself. The continually 
shifting, multi-billion-dollar global in 
ventories of the Air Force pose an al 
most unique problem in this respect 

We cannot safely trim provisioning 
to the most economical minimums un- 
less our stocks are completely and 
immediately at our command at all 


always the po 
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Eliminates Instrument Interference! 


e Just as we expected, many air- 
craft designers were interested in 
the recent announcement of our 
new non-magnetic aircraft cable. If 
you did not see it, ““NO-MAG”’ has 
these characteristics: 
NON-MAGNETIC PROPERTIES... 
“‘NO-MAG”’ cable is made from type 
305 stainless steel. It remains non- 
magnetic after severe cold working 
—in contrast to standard stainless 
steel aircraft cable which shows a 
pronounced increase in magnetism 
after swaging, wire drawing or simi- 
lar operations. 

This non-magnetic property of 
“‘NO-MAG”’ cable eliminates instru- 
ment interference from cable mag- 
netism. 


CORROSION RESISTANCE... 

New “‘NO-MAG”’ cables have corro- 
sion-resistant qualities similar to, 
but slightly better than, cables 
made of standard stainless steel. 


GOOD THERMAL CHARACTERISTICS... 
The thermal expansion character- 
istics of new ‘“‘NO-MAG’’ cable are 
much closer than those of standard 
stainless steel or carbon steel cables 


to the characteristics of aluminum 
alloys used in aircraft. This greatly 
simplifies maintaining cable tension 
under various changes in tempera- 
ture. 


HIGH FATIGUE RESISTANCE... 
Preformed construction and careful 
processing give new “‘NO-MAG’’ 
cable high fatigue resistance. 

HIGH ABRASION RESISTANCE... 
New “No-MAG”’ cable shows greater 
abrasion resistance than standard 
stainless steel aircraft cables. 


TENSILE STRENGTH, while lower than 
that of stainless and carbon steel, 
is sufficient to enable replacing 
these, size for size, with ““NO-MAG’”’ 
on many applications where the 
characteristics of ‘‘NO-MAG’’ are 
required. 

USE WITH SWAGED TERMINALS... 
Swaged terminals can be applied to 
standard AN dimensions. 


COMPLETE RANGE OF SIZES, 
CONSTRUCTIONS... New ““NO-MAG”’ 
is furnished in sizes from 1/16” to 1” 
in all of the standard aircraft cable 
constructions. 


Get the complete story on this new technical development 
for the aircraft industry. Write today to Detroit office. 


agco 





Automotive and Aircraft Division 


AMERICAN CHAIN & CABLE 
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CELESTIAL NAVIGATION —Link Aviction's high-speed, high altitude celestial navigation trainer; only such trainer capable of 
simulating trans-Polar flight. Trains navigators in techniques of guiding planes by the stars. 


Vital 
Controls 


The controls on the world’s fastest submarine; the most 
advanced airborne navigation system known to exist; other 
similarly advanced military systems and equally advanced 
industrial equipment and control systems are outstanding 
examples of the work of the producing companies of Gen- 
eral Precision Equipment Corporation. More than a dozen 
major industries are served by instrumentation and sys- 
tems designed, developed and produced by GPE Com- 
panies. 

Ten of the companies in the GPE Group — notably 
Askania, Kearfott, Librascope and Link Aviation—devote 
substantial resources to the development and manufacture 
of instruments, servos and controls. These are used in 
equipment and systems developed by these companies 





PROCESS CONTROL -~Askanio controls 


regulate speed of the ten turbines which 
develop compression to maintain gas su 
tion pressure in Creole Petroleum Corpora 
tions giant, pile-supported oil drillin 
operation on Lake Maracaibo, Venezuelc 


SUBMARINE OPERATION -- Controls developed and 
produced by Askania Regulator Company are utilized to 
govern operation of U. S. Navy's modern Guppy type 
submarines 











MISSILE GUIDANCE —One of the many guided missiles 
equipped with Kearfott basic gyro reference systems, the B-6] 
U. S. Air Force's first successful ground-to-ground 
tactical weapon 
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themselves, as well as in systems and equipment developed 
and produced by other manufacturers of advanced techno- 
logical equipment. 

All GPE Producing Companies work in the advanced 
areas of highly specialized fields and are engaged in the 
design, development, manufacture and sale of equipment 
which is closely related from a technical point of view. It 
is all precision equipment; it derives from similar fields of 
technical competence; it saves labor, increases productivity 
or achieves results which cannot be achieved with even 
limited use of on-the-spot manpower. The chart here shows 
the specialized fields in which the key GPE Producing 
Companies work. 

In addition to specialization in its particular products 


and fields of technical competence, each of these companies 
has at its command, as required, the facilities and special- 
ized techniques of the other GPE Companies in their re- 
spective fields. Interrelation of their resources is achieved 
through GPE’s basic operating policy, GPE Coordinated 
Precision Technology. In all areas in which GPE Compa- 
nies work, this coordination has been responsible for a wide 
variety of precision equipment of superior design and per- 
formance, embodying new, advanced principles. 

\ brochure relative to the work of the GPE Companies 
and GPE Coordinated Precision Technology is available. 
Address your request, or specific inquiries, to: GENERAL 
PRECISION EoQuIPMENT CORPORATION — 92 Gold Street, 


New York 38, N. Y. 





now FOR DC OR RESISTANCE INPUT 


Mopex 200-A uses an input of 10,000 
ohm resistance potentiometers as an in- 
put transducer providing 10 to 1 scale 
expansion and origin positioning. Avail- 
able standard digital input accessories 
are essentially inputs of this type. Any 
resistance potentiometer will provide an 
analog input for this configuration. 

Move  200-B, used for D.C. signal input, 
has full scale sensitivities of 5 milli- 
volts and an input impedance of 1,000 
megohms, Utilizing standard reference 
cells, this model provides drift-free 
operation. Available external reference 
voltages may be substituted. A plug con- 
nection is provided to facilitate the quick 
interchangeability of input sections. 


se beac Steed alia 
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now FOR SIMPLIFIED OPERATION 


Precision Vernier Dials provide an accu- 
rate method for obtaining fine adjust- 
ment during operation, Optional point 
plot or continuous line plotting is a 
feature of both models. Selection is by 
front panel manual control. A new, sim- 
plified pen of one-piece design-used for 
point or continuous plotting—eliminates 
bottles and tubes, permits rapid chang- 
ing of ink colors. Independent action of 
the X and Y axis is achieved with Libra- 
scope’s unique “Floating Gear Train” 
No cables, tapes or lead screws to cause 
lost motion, cable stretching or drift- 
ing out of alignment. The 120° concave 
cylindrical plotting surface provides full 
visibility ...is completely illuminated. 
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il OW FOR WIDER APPLICATION 


These fast, dependable general purpose 
plotters feature 0.1% accuracy, are suit- 
ed for wide applications where rapid 
graphic presentation of data is required, 
such as: laboratory testing, computers, 
data handling systems, wind tunnel, mis- 
sile tracking and quality control testing 
of transistors and other electronic compo- 
nents. Input selection includes Punched 
Card and Tape Converters, Decimal 
Keyboards and Binary Converters. Model 
200-A can plot from Flexowriter tape in 
any code or directly from the Tape Punch 
cables of many digital computers. Sub- 
chassis can be supplied to handle time- 
shared X versus Y plots, or other spe- 
cial circuitry. Write today for details. 


ZLIBRASCOPE X+-Y PLOTrTERnR 
HIGHEST ACCURACY FOR GRAPHIC DATA HANDLING 


NEW LIBRASCOPE PUNCHED TAPE CONVERTER 
Operates from a punched tape reader—Spec- 
ially designed for Librascope X-Y Plotters— 
This unit is adaptable to other plotters. 


LIBRASCOPE 
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LIBRASCOPE PUNCHED CARD CONVERTER 
Converts punched card data to analog form 
for input to X-Y Plotters. Automatic Position 
for feeding 50 punched cards per minute. 


GLENDALE, CALIFORNIA 











In addition to specialization in its particular products 


times. Yet by present manual or 
punched-card methods the paper-work 
essential to keeping track of our inyen- 
tories in itself so impedes and slows the 
requisition cycle that it tends to ac- 
cumulate excess inventories as a neces- 
sary margin of safety. Also, the more 
ponderous the machinery of control be- 
comes, the less accurate and timely is 
its reflection of the data which influence 
management decisions concerning re- 
quirements, distribution, transportation, 
packaging, and handling. It is a vicious 
circle, from which we believe data-proc- 
essing systems may help to extricate us. 

One of the first of our applications 
of automation to the inventory-control 
problem is Underwood's ELECOM 
125, a general-purpose clectronic com- 
puting system scheduled for installation 
in June of this year. It will be installed 
at Mallory Air Force Depot in Mem- 
phis, ‘Tennessee, world-wide supply 
center for anti-friction bearings and a 
number of other property classes. 

ELECOM is an experiment in an in- 
tegrated and consolidated control sys- 
tem, a kind of master switch in which 
the various threads of inventory control 
are drawn together into an automatically 
functioning nerve center. 


Paper-Work Cycle 


The whole paper-work cycle of filling 
a requisition from depot stocks can be 
accomplished by ELECOM in about 
one second. All filing is handled on 
magnetic tapes, at a tremendous saving 
in record storage space, always a major 
problem in the handling of mass data. 

Moreover all static data stay in the 
machine, and only the dynamic data 
come out as paper-work. At a large per- 
centage of our present paper-work is 
made up of static data (“‘no change from 
last report”), the basic clerical workload 
is greatly reduced. One manufacturer 
has estimated that the incidence of 
error in this type of equipment is about 
once in five billion operations. 

We expect the system in full opera- 
tion to reduce domestic pipeline time 
of low-value equipment in the supply 
classes to which it is applied from the 
present 45 days to 5 days. Coupled with 
air transport for high-value materiel, it 
can cut pipeline time within the Zone 
of Interior to a single day. The overseas 
pipeline will show comparable shrink- 
age. 

A computer of generally similar capa- 
bilities, the IBM 702, will also be in- 
stalled this year at our large depot in 
Oklahoma City. We anticipate eventual 
electronic systems at all our fifteen 
major depots. 

These first installations are, of course, 
research pilot projects intended to par- 
allel and “look over the shoulder” of 
the current supply systems until the 
reliability of the equipment has been 
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proved and our people have learned to 
ipply it with full effectiveness. 
Carrying true clectronic automation 
through from the ya per-processing 
5 5 
pliases of supply to materials-handling 
functions still remains a major problem 


for the future. ‘The big computers can 
sort, memorize, and act upon data, but 
they are lacking in the physical senses 


which perceive the differing properties 
of matter. One of their most ardent 
proponents has admitted, for instance, 
that they will probably never be able to 
pick cotton 
However, we have been ible to ac- 
complish a great deal on the level of 
mechanical automation—with some elec- 
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voodoo 


flush latches. 


range of structural curvatures. 


Manufacturers of Aircraft 
Flush Latches and Hinges, 
Fittings and Cable Terminals. 


“Flush Latch Design Specialists” 


HARTWELL 


AVIATION SUPPLY CO. 


9035 Venice Boulevard 
Los Angeles 34, California 
Branch Offices: Wichite, Kans.; 
Fort Worth, Texes 





Pete eee eee, 


New York 38, N. y. 





TEAMWORK 
TO HAUNT AGGRESSORS'’ 


These two great fighters incorporate HARTWELL 
Flush Latches for aerodynamic streamlining and simple, fast accessibility. 


The HARTWELL Flush Latch has evolved in our modern aviation 
age as the ultimate culmination of positive-action, aerodynamically 


tronic “boosters’—in the miatcrials- 
handling field. Many of our major 
depots now have—and all will eventually 
have—specially designed conveyor sys- 
tems which channel material automati- 
cally from the commercial carrier 
through the various procedures of re- 
ceipt, vouchering, sorting, inspection, 
processing for storage, and delivery to 
rca 

lhe systems, of course, provide the 
complete return trip for material being 
issued from stock, through packing, 
handling, marking, and weighing and 
finally, to shipping. 

The layouts include all types of 
powered and nonpowered conveyors, in- 


the storage 


AS A 


DREAMS 


The Cowling heavy duty flush latches for power packs and nacelle 
lock in place by toggle mechanism and applied load holds them 
closed; simple tee-bolt and trigger opening action; they fit a wide 


The Access trigger-action flush latches are available in over 300 
standard combinations of bolt and trigger offsets for access panel and 
door applications; they afford quick access, safety and dependability. 






New 72 page, 2-color Catalog 
illustrates and gives full details 
of complete line 





MAIL COUPON 























measure and correct 


rotor unbalance to 
better than .00001 in-oz. 





fotor 





@A dynamic balancer to put laboratory 
precision on the production line. 
*Locates, measures, and corrects un- 


balance of high speed rotors without | 


removal from fixture. 

Automatic location and marking of 
point of unbalance—visual indication 
of plane and degree of unbalance. 

Complete with automatic metered 
drill on a single portable chassis 12” 
x 15” x 21”. 


Now you can locate, measure, and cor- 
rect the unbalance of any high speed 
rotor (shaft length and dia. up to 4”) 
without removal from the mount. This 
new Decker Dynamic Balancer quickly 
brings the rotor up to balancing speed, 
and automatically holds it within 2 rpm 
of that speed. Electric sparking auto- 
matically locates the point of unbalance 
on the rotor periphery, with the plane 
and amount of unbalance visually in- 
dicated. The high precision drill on the 
chassis can then be used to remove as 
little as .000001 ounce of material. Rotors 
too large for mounting on the chassis can 
be balanced through the use of remote 
pick-ups. The entire operation is simple 
enough for unskilled personnel. 

i -) Complete information on the new 
: Dynamic Balancer is in Instrument 
Data Sheet 211, available upon re- 
quest to Technical LiteratureSection, 


DECKER AVIATION CORPORATION 
1361 Frankford Ave., Philadelphia 25, Pa. 





40 








cluding chain conveyor systems with 
which a series of wheeled trucks can be 
hooked onto a moving sunken chain, 
unhooked at destination, and rolled to 
the storage shelves on processing units 
without further intermediate handling. 


Automation in the Circuit 

At many points along the closed cir- 
cuit of the conveyors, machines add 
speed and accuracy to the operation. 
Electronically timed units to push off 
materials into predetermined receiving 
bays speed the initial sorting job. An 
automatic box-lid-removing saw drasti- 
cally cuts uncrating time and preserves 
for repeated reuse costly containers 
which formerly were salvaged only as 
used lumber. 

Automatic canning machines in the 
unit pack areas provide rapid protective 
packaging, especially vital for delicate 
electronic parts and instruments sub 
ject to shock damage and. corrosion. 
We are now investigating an clectronic 
method of photographically transferring 
shipping ticket details to shipping con- 
tainers, aimed at greatly increasing ac- 
curacy and reducing the time required 
for such identification markings. 

The conveyor system at our Ogden 
Air Materiel Area Depot, one of the 
first installed, has now been in opera- 
tion more than 18 months. Our records 
—based on a comparison of actual man- 
hour costs per ton of materiel handled 
during the last vear of the old system 
and the first vear of the new one—are 
ample proof of the results which can 
be attained through even this neces- 
sarily limited approach to automation. 
Man-hours per ton dropped from 1.97 
to 1.49. Total savings for the first year 
of operation in shipping and receiving, 
processing, inspection, research, and 
packing were $1,003,916. Savings in the 
first nine months completely amortized 
the cost of installation. 

By normal industrial standards such 
an investment would have been a sound 
one if the svstem could be amortized 
within the first two to ten years of 
operation. But automation has quick- 
ened both the pace and the pay-off of 
progress. 


Manufacturing Methods 


In the fifth and final area of automa- 
tion, manufacturing methods, we are, 
in a sense, silent but very active and 
vitally interested partners. We manu- 
facture none of our own equipment, 
but it is of crucial importance to us 
that industry be able to produce su- 
perior weapons in sufficient quantity for 
our needs at prices within our budget 
limitations. Where such a great bulk 
of highly specialized equipment as we 
require is concerned, this is never a 
simple matter of off-the-shelf procure- 
ment. 

We must help to create the neces- 








E ngineers! 


Join this 
winning team! 


* At DOUGLAS you'll re ) 
associated with top engineers 
who have designed the key 
airplanes and missiles on the 
American scene today. For 
example: 


——" 


OC-7 ‘SEVEN SEAS" America’s 
finest, fastest airliner 


= 


F4D ““SKYRAY" Only carrier 
plane to hold world’s speed record 





























C-124 **GLOBEMASTER"' 
World's largest production transport 


—— 


NIKE Supersonic missile selected to 
protect our cities 


——— 


“SKYROCKET” First airplane 
to fly twice the speed of sound 


A3D “‘SKYWARRIOR" Largest 
carrier-based bomber 


—— 


A4D “SKYHAWK” Smallest, 
lightest atom bomb carrier 


a 


B-66 Speedy, versatile jet bomber 


With its airplanes bracketing 
the field from the largest per- 
sonnel and cargo transports 
to the smallest combat types, 
and a broad variety of mis- 
siles, Douglas offers the engi- 
neer and scientist unequalled 
job security, and the greatest 
opportunity for advancement. 


For further information relative 
to employment opportunities at 
the Santa Monica, El Segundo 
and Long Beach, California, divi- 
sions and the Tulsa, Oklahoma, 
division, write today to: 


DOUGLAS AIRCRAFT COMPANY, Inc. 


C. C. LaVene, Employment Mgr. 
Engineering General Office 
3000 Ocean Park Blvd. 
Santa Monica, California 
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TACTICAL PROBLEM: To raise a protective “umbrella” against 
jet attacks at-sea—in nothing -" 


PRACTICAL REPLY: The fastest ¢ 





in naval histary 


varrier-based fighter plane 


— the DOUGLAS F4D Skyray 


Cut loose the power of a Douglas F4D 
Skyray, and this fast Navy jet climbs 
from its carrier to operational altitudes 
in “nothing flat.” 

Its extremely high rate of climb makes 
Skyray—holder of the official F.A.I1. sea- 
level speed record—well adapted for assign- 


Be a Naval Flier—write to Nav Cad, Washington 25, D. C. 





Depend on DOUGLAS 


ments of positive interception. Designed 
for the U. S. Navy, it is powered by a 
Pratt & Whitney J-57 
burner and carries an armament of can- 


engine with after- 
nons and rockets. Agile as well as fast, 
Skyray’s low landing speeds permit nor- 


mal operation from any aircraft carrier 





Yee, —— 
L _ oe 
~ 
™~ 
now in service . . . for unlimited fleet duty. 


Skill in design which produced top-per- 
forming Skyray is a big reason for Douglas 
leadership in aviation. And it is the force 
behind the major trend to simplify air- 
craft, build more plane per pound, or per 
defense dollar. 





First in Aviation 
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MARMAN COUPLINGS 
Simplify Fuel Line 
Installation on 
KC-97 TANKERS 


Production of KC-97 tankers for jet bomber refueling required inter- 
connecting JP-4 fuel lines. Boeing engineers chose lightweight tubing 
coupled with dependable Marman stainless steel couplings for these 
lines. Installation was made easy and air frame modification was held 
to a minimum. 


Marman’s wide range of couplings, clamps and straps provide a ready 
solution for all types of aircraft fastening and joining problems, as 
indicated by the additional applications pictured above. Write today 
for full information. 





A SUBSIDIARY OF 


11214 EXPOSITION BLVD., LOS ANGELES, CALIFORNIA 


MARMAN PRODUCTS ARE MANUFACTURED UNDER VARIOUS U.S. AND FOREIGN PATENTS AND OTHER PATENTS PENDING 
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sary industrial capacity by lending 
assistance with facilities, financial back 
ing, materials, machine tools, and ad 
vance industrial planning which will 
help to ensure industry's ability to 
deliver the goods. The investigation 
and sponsorship ot promising m¢ 

manufacturing methods is one aspect 
of this responsibility 

It was inevitable that we should be 
come interested in industrial automa 
tion in its earliest phases Back in 
1948 and 1949 we were studying and 
developing machine-tool requirements 
for the heavy-press program. In con 
nection with this work we financed 
a contract for the design and construc 
tion of a numerically controlled milling 
machine. 

The Servomechanisms Laboratory at 
Massachusetts Institute of ‘Technology 
designed the machine system and com 
pleted it in March of 1952. It was a 
pioneering step in industrial automa 
tion, since used experimentally in many 
applications. Electronically directed bi 
means of punched tapes, the machin 
can sink dies, make templates, machin« 
large structural parts of airframes, fin 
ish forgings, contour complex thre« 
dimensional parts, finish castings, ete 
The control svstem can direct mor 
than one milling machine or any num 
ber of other machine tools in com 
pletely automatic operation 


Tooling Economics 

Production machines now under 
development by the aircraft and ma 
chine-tool industries, with control: 
based on derivations of the MIT sys 
tem, should save a substantial amount 
of tooling dollars and considerably cut 
lead time on the manufacture of air 
craft parts. It is estimated that on 
some parts they will eliminate as much 
as 85 per cent of the time now spent 


Moreover they will open the way to 


rapid expansibility of production in th 
event of mobilization and provide a 
large degree of built-in quality control 
The systems foreshadow a new era in 
aircraft production methods, a prospect 
of deep significance to air logistics 

Those are a few of our approach 
to automation in five major areas wher 
its impact is unmistakable and the ac 
vantages that it has to offer are alread) 
clearly evident, even in this embryoni 
stage. 

At first we took automation as it 
came, developing it more or less ind« 
pendently in each area as the oppor 
tunity offered. However, automation 
is an absolute. A little of it is not 
practically effective. Applied in patch 
work fashion, its power is diffused and 
dissipated. 

Complete systems must be automa 
tized and synchronized if the whok 
tempo of output 1s to be accelerated 
Obviously an isolated automatized ma 
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Hy Trol and the Rejected Take-off 


Mercifully, Says Hy Trol, 
most men are rarely required to make. But it is a 


possibility that must be 
airplane pilot. If take-off has to be rejected, he 
faces a mighty big problem: the ability to stop! 


Under such unusual conditions it is best to have 


faced, especially by the 


this is a decision that 


hytrol 

is Standard 
Equipment on 
B-47, B-52, A3D, 
RB-66, RF-84F, 
F-100, C-130, 


Hy Trol’s tried and trusted method at your finger- QF-80 
tips, for Hy Trol reduces stopping distance by Installed 


more than 33 


If your operating efficiency, your reputation and 
your investment in aircraft are not already pro- 


tected | 


\ 


\ 


the accepted Anti-skid Braking System 


4 product of 


by Hy Trol, contact Hydro-Aire now. 


on DC-4, 
DC-6, DC-7, 
DC-7B, C-46, 
C-54, C-97, 
C-118A, C-130, 
B-377, RSD, 
R6D, P2V-5, 
Avro Jetliner, 


\ Mytrol oy wis 


F-84F, F-89, 
F.94, F-101A, 
B-36G, YB-60 


Inc., who also make 


HOT AIR VALVES + FUEL VALVES 
TURBO MACHINERY + HY V/L PUMPS 





BURBANK, CALIFORNIA « Aviation Subsidiary of CRANE CO. 











U.S. NAVY'S F3H-2N 
ALL-WEATHER “DEMON” 


single-jet, carrier- 

based fighter plane made by 
McDonnell Aircraft Corp., 

St. Louis, Mo. The “Demon” is 
an all-weather, high 
performance fighter combining 
interceptor speed and 

fighter maneuverability with 
the payload of an attack bomber. 
It utilizes the latest in electronic 
aiming devices. The 

high precision radome:-—one 
of the largest in commercial 
production—is made for 
McDonnell by The Brunswick- 
Balke-Collender Co., 

Plastics Division, Marion, Vo 








PLASTICS DIVISION 


HARRISON, NEW JERSEY 
Los Angeles, Calif. 
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"We use 


NOPCO® LOCKFOAM for the radome 





because it is uniform, offers better 
electrical properties, and permits 
closer dimensional tolerances" 


SayS THE BRUNSWICK-BALKE-COLLENDER CO. 





Sequence of photographs showing Nopco Lockfoam being poured into the mould—where it 

solidifies in a matter of minutes —removed as the finished radome, and inspected. These show some 
of the reasons for Brunswick's statement that with Lockfoam they have been able to reduce 

the man-hours needed. 


Were you find the most modern in construction, you are very 

apt to find Nopco Lockfoam being used. And that goes not only for aviation 
and electronics manufacture, but in many other industries as well. 
Airplane radomes are but one of the first conspicuous applications which are 
using to good purpose Lockfoam’s excellent electrical properties, its 
strength-weight ratios, plus Lockfoam’s ability to fill exactly 

the configurations of any cavity into which it is poured. 


Nopco’s technical staff will cooperate with you to the fullest. 
Write today for the Nopco Lockfoam booklet. Nopco Chemical Company, 
100 Stier St., Harrison, N. J. 





chine or subsystem, dependent for 
input upon a long series of manual o1 
nonautomatic operations, can do little 
to speed the entire cycle, which will 
be governed by its slowest common 
denominator. 


USAF Plan 


We realized, therefore, that we 
would have to plan for integrated 
automation. Our first step has been 
a detailed outline plan completed earh 
this vear for modernizing USAF logis 
tics utilizing electronic data processing. 

The study presents in considerabk 
detail a three-to-five-vear plan for auto 
mation in the Air Force logistical-data 
flow system, what the system should 
be by 1960, and how the transition 
can be accomplished. It sets forth the 
organizational structures and procedures 
best adapted to optimum utilization 
of automatic svstems and the step 
toward achieving the goal, from acquit 
ing the basic tools, through testing 
phases, to full-scale operation of the 
new system. It analyzes progress to 
date and specific requirements — in 
equipment, personnel, communications, 
and facilities; and it spotlights definit 
areas requiring further exhaustive studs 

Finally it examines the dollar sens« 
of the projected development program 
Total cost would be approximatelh 
424 million dollars, a big figure until 
placed in perspective. 

In the calendar vear 1954 alone the 
Air Force disposed of some 575 mil 
lion dollars worth of surplus material, 
much of it equipment which had be 
come obsolete or which had previoush 
been required to support weapons that 
had become obsolete. 

Under existing systems this disposal 
could not be considered waste any 
more than hospitalization insurance is 
a waste in a vear when illness does not 
strike. It represented the support 
necessarv in our logistical svstem to 
make our airpower a sustained reality 
in war. It is large, however, and since 
obsolescence will be with us as long as 
we are keeping abreast of advancing ait 
science, we must of course keep sur 
pluses to a minimum. 

The projected electronic data-han 
dling program, besides radically shorten 
ing pipelines, will greatly increase our 
precision in developing requirements 
for Air Force support. If it could effect 
just a 10 per cent saving in the initial 
capital investment in inventories—and 
this is a conservative expectation by 
present indications—it would more than 
compensate for the entire cost of the 
three-to-five-year program. 

Optimistic as we are concerning the 
tremendous potentialities of automa- 
tion in the new logistical equation, we 
have already become sharply aware of 
its problems. The ultimate use which 
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OFTEN: 


TWO HEADS ARE BETTER 
THAN ONE 


Som<times a double head is the only solution 
to your part or fastener problem. This steel 











spacer is an excellent example of a single 
double-headed part that has replaced a more 
expensive 3 piece part. Not only was the 


spacer itself much less expensive but actual 
assembly cost was cut almost 30%. HASSALL 
double-heading really paid off on this one. 


Double-heading is only one example of the almost 
limitless possibilities Hassall cold-heading offers you. 
If you have a fastener problem just send us samples 


or specifications for a quotation. 


WRITE FOR CATALOG... 


with it we will 


send you our popular decimal equivalent wall chart. 
John Hassall, Inc., Box 2223, Westbury, L. |, N. Y. 


HASSALL 


SINCE 1850 


SPEOM MAAS BOVE TS SORTS, 


SPECIAL MANS RIVETS SCREWS 


a 
i 
a 


ere 68 7S 6) da SR AS 


NAILS, RIVETS, SCREWS 
AND OTHER COLD HEADED 
FASTENERS AND SPECIALTIES 





AERIAL REFUELING 
PUMP DRIVE 


Douglas DC-7 Cabin 
Supercharger is driven 
by Vickers “Instant re- 
sponse’* Hydraulic 
Motor, 


. ij : ee - 
Fuel Transfer Pump built by Nash Engineering 
Co. for Boeing KC-97 Tanker. Powered by 
Vickers “Instant Response”’* Hydraulic Motor. 


TELESCOPING BOOM 
ACTUATOR 


| Built by Jack & 
] Heintz to extend and 
| retract boom for in- 
I flight refueling. 
Driven by a Vickers 
“Instant Response”’* 
Hydraulic Motor. 


ALTERNATOR 
GENERATOR DRIVE 


Alternator Generator Drive for Convair T-29 
uses Vickers “Instant Response’’* Hydraulic 
Motor. 
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*Called “Instant Response” 

because it starts, stops or 
reverses almost instanta- 
neously. 


Vickers Constant Displace- 
ment Piston Type Hydraulic 
Motors are available in 24 
sizes for 3000 psi. 


HORIZONTAL STABILIZER 
ACTUATOR 


Built for Grumman FSF6 by 
Cleveland Pneumatic Tool Co. 
Powered by Vickers “Instant 
Response” * Hydraulic Motor. 


Built by Walter 
Kidde & Company, 
Inc. and driven by 
Vickers “Instant 
Response’ * Hydraulic 
Motor. 


What Can It Do for You? 


These light-weight, compact, highly efficient hydraulic motors provide 
high power in a very small package. Their overall efficiency exceeds 
92% ... their volumetric efficiency exceeds 96%. 

Operating characteristics are remarkable. These motors will stop 
from maximum speed in from .116 to .167 of a revolution . . . will 
accelerate from standstill to maximum speed in from .00019 to .0051 
sec (depending on size). They can be stalled indefinitely without 
damage. 

Vickers Hydraulic Motors have many uses on aircraft . . . just a few 
of them are shown above. Wherever you need high torque, high 
efficiency and high horsepower-weight ratio . . . or where instanta- 
neous and positive control are required, these motors are your best 


choice. Write for Bulletin A-5205. 7044 


ENGINEERS AND BUILDERS OF OIL 


HYDRAULIC 


VICKERS 
INCORPORATED 


DIVISION OF SPERRY-RAND CORPORATION 
1462 OAKMAN BLYD. © DETROIT 32, MICHIGAN 
Application Engineering and Service Offices: 
El Segundo, California, 2160 E. imperial Highway 
Arlington, Texas, P.O. Box 213 
Detroit 32, Michigan, 1462 Oakman Bivd. 
Additional Service Facilities at: 
Miami Springs, Florida, 641 De Soto Drive 
TELEPHONE: TOwnsend 8-S100 « TELETYPE: “TWX" DES? 
TELEGRAMS: Vickers WUX Detroit «© CABLE: Videt Detroit 
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we can make of it and the speed with 
which we can progress are limited, not 
bv the machines themselves nor even 
bv the inflexible restriction of avail 
able dollars. Manpower is the govern 
ing factor—and the human thought 
process. 

Already evident in this early stage 
of transition into the new program is 
the pinch in qualified manpower. Pro 
gramming of the electronic data 
processing equipment is a_ highly 
specialized skill. Not even these so 
called ‘‘miracle’ machines can com 
pensate for human inaccuracy or in 
adequacy jn operating them. 

To date we have been largely 
dependent upon the manufacturers 
from whom we lease the svstems for 
training of our own people in their 
operation. This summer the Bureau 
of Standards is establishing facilities 
in the nature of a peripatetic school 
for on-the-spot training at the depots 
where the systems are actually installed 
Primarily this training is intended for 
top and middle management. How 
ever, detailed training in operation will 
be given by special instructors attached 
to each of the groups. 

We must not only educate our peo 
ple to handle the equipment them 
selves but must also ensure that they 
are capable of training others in their 
turn, if we are to accomplish the 
major shift in skills required for the 
transition to automation. 

A problem far more difficult of 
solution, even given time, is that of 
teaching ourselves to “rethink” the 
whole logistical job. Automation is 
not just a newer, faster method of 
following old procedures. It is a 
radically new approach to the solution 
of the classic problems of logistics. It 
cuts across methodology which is 
deeply entrenched, sanctified by tradi 
tion and usage. Changing our way of 
doing a specific thing is comparativel 
easy. But to free our minds of the 
encrustations of habit and force ow 
selves into the lonely and uncharted 
territory of whole new patterns of 
thought is the supreme challenge 

The English have an old adage: “The 
tools to him who can handle them.” 
Vision and bold originality of concep 
tien alone can realize the full potential 
of automation. These will be slower 
growths than any immediate program 
ming or operating skills which can be 
taught. They are the master elements 
which cannot be built into the ma 
chines. We must develop them within 
ourselves. 

The equation is clear before us t 
dav. Two tools are at hand—airlift and 
automation—which, combined, can give 
us the first truly flexible logistics for 
an air age. It remains for us now to 
prove that we can handle them. 
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Has your harness 
kept up with your 
horsepower ? 


REVERE 
Harnesses and Thermocouples 


In the jet engines of modern supersonic air- 
craft, temperature variation can be a matter 
of life and death. Revere thermocouples, leads 
and harnesses—designed for long, reliable life 
under the severest conditions of high tempera- 
ture and vibration—accurately probe internal 
engine conditions, indicating and helping to 
control critical temperatures. 

Specializing in high temperature applica- 
tions, Revere offers engine manufacturers more 
than 14 years of experience as a leading de- 
signer and producer of aircraft temperature 
control components. At Revere you will find all 
types of thermocouples, harnesses and leads 
for jet, turboprop and reciprocating engines 
and test rigs. Contact us today. 


This analog computer, built 
by Revere specifically to 
take the guess work out of 
harness and thermocouple 
design, solves complex en- 
gineering computations oc- 
curately and fast. 


THERMAL HARNESS DIVISION 





CORPORATION OF AMERICA 


WALLINGFORD, CONNECTICUT A Subsidiary of Neptune Meter Company 
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EXTRUDED LIGHTWEIGHT MAGNESIUM BEAMS supply added 
cargo flooring strength without weight penalty for greater pay loads 
and greater speed of Lockheed Super Constellation, C-121-C. 





Ld 
SIMPLIFIED DESI 
rugged flooring for this huge cargo ship that’s not on 
weight—it’s easy to clean and maintain, too. 
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GN OF MAGNESIUM 





EXTRUSIONS apy a 


y light in 


MAGNESIUM 


extruded cargo flooring structure 


serves ejant transport 


New cargo versions of the Lockheed Super Constellation 
are utilizing the light weight and strength of magnesium 
extrusions. And they’re doing it where the punishment is 
steady—in both cargo flooring and supporting beams. 


Magnesium is currently contributing these important 
factors of light weight and strength in many aircraft 


today with resulting improvements in performance— 
higher speeds and increased pay loads. 


The time to talk magnesium is now. Call your nearest Dow 
sales office for more detailed information or write direct 
to THE DOW CHEMICAL COMPANY, Midland, Michigan, Mag- 
nesium Sales Department MA 311J-1. 


you can depend on DOW MAGNESIUM 
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COMPRESSOR TEST FACILITY at Propulsion Research Corp.’s Gardena, Calif. site. Stand 
will be fitted with R4360 engine to provide higher power drive unit. 


Propulsion Research Announces 
‘A New Form of Jet Propulsion’ 


By Irving Stone 


Santa Monica, Calif.—A new form 
of jet propulsion which may be appli 
cable for speeds ranging from subsonic 
through supersonic (and for light as 
well as heavy aircraft), is under de 
velopment by the Propulsion Research 
Corp. here. 

Although PRC limits its description 
of the system to the bare phrase, “a 
new form of jet propulsion,” company 
officials believe it could be installed as 
a retrofit item in a wide variety of 
existing aircraft. Evaluation of the new 
system has been under way for the past 
year in conjunction with Wright Air 
Development Center's powerplant 
laboratory. Propulsion Research is sup 
plying aerodynamic studies of engine 
and airplane combinations (indicating 
that specific aircraft are in mind for 
the application of the system), engine 
performance analyses, mission studies 
of the engine-airplane combinations, 
preliminary engine design and weight 
analysis of the engine. 


Nineteen Projects 


Aside from the new propulsion sys- 
tem, the company now has 18 other 
projects under way for the military 
and industry. Some typical examples: 
e Nuclear propulsion study. PRC is 
conducting this investigation on_ its 
own. A limited study concerned with 
the turbo-machinery aspects of a nu- 
clear propulsion system for aircraft has 
been under way for about one year. 
© Jet engine compressors. Several spe- 
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cialized aircraft jet 


development 


Calif 


designs the 


compressors for 

powerplants are unde 
ind test at PRC’s Gardena, 

facilitv. PRC not onh 

compressors but makes 
1] 


These have been 
bv such organizations as 
panies or WADC 
e Air turbine-driven fuel pump. This 
PRC proprietary product was designed, 
developed and is now being produced 
for Douglas Aircraft’s EF] Segundo divi 
sion for use on a current jet plane 
The pump uses less than 6 |b. of air 
per minute (compressor bleed air) and 
delivers at a rate of 10,000 Ib. of fuel 


prototy pes as 


initiated 
engine com- 


proj cts 


per hour at sea level 
e Axial-flow anti-icing blower. This is 
another PRC proprietary product, de- 


ee 


signed and developed from Lockheed 
specifications, for use in connection with 
the radome of the radar-picket version 
of the Super Constellation 

I he blower 
functionally tested and 


Lockheed in 90 davs. It is driven by a 


built, 


delivered to 


was de signed, 


hydraulic motor. At 20,000 ft. it gives 
a static pressure rise of 22 in. of water 
at 820-cfm. flow and 200F inlet ait 


temperature. 

The blower is in production under 
subcontract from PRC, which super 
vises its manufacture 
e Arresting gear investigation, outside 
the field of propulsion, is indicative of 
the problems PRC is called on to solve 

In this project, under Navv Bureau 
of Aeronautics contract, PRC is study 


ing dynamic stresses and modulus of 
elasticity of arresting gear wire rope 


used on aircraft carriers. The problem 
basically is: “How is a highspeed jet 
aircraft landed on a carrier with estab 
lished safety?” 

In connection with a problem such 
is this, PRC personnel will go aboard a 
carrier and use specialized instrumenta 
tion techniques to get the answers. 
¢ Propeller-dynamometer drive. A study 
ind evaluation of this tvpe of drive 
for Arnold Engineering Development 
Center (Tullahoma, Tenn.), is being 
conducted for Air Research and De 
velopment Command 

The project started June 1, will run 
for about one vear and should lead to a 
design proposal involving enginecring 
studies, cost estimates and other recom 
Ini ndation det ils 
e Other projects at PRC 
studies concerned with automotive gas 
turbines and accessories for aircraft and 
naval craft. 


Small and Flexible 


practice, 
stands 


involve 


Propulsion Re- 
somewhere _ be- 


In actual 
search Corp. 
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miles up in a matter of seconds 


with ALAH 


AUTOMATIC vee ite 











Simulating a rate of climb far exceeding that for the fastest planes, Alar 





oxygen regulators are proven under conditions more severe than those ever 
encountered in normal flight. At the final inspection panels shown, each 





unit must pass thirty-seven check points requiring fifty-nine separate read- 





ings. Yet such rigid testing is but one of the important factors that guard 
Alar dependability. For in addition, each Alar product reflects a wealth of 





manufacturing experience ... plus a laboratory devoted exclusively to the 
study of precision controls. You will find our staff uniquely equipped to 
help you with your instrumentation problems. Write for details today. 


SHS F: 


“ sites - * 
/ Specialists in \ 


the design and development \ ALAR PRODUCTS « INC. 


of dependable pressure i 1071 POWER AVENUE ¢ CLEVELAND 14, OHIO 
\  Fegulating instruments =, 




























de- 


AIR TURBINE-DRIVEN 


fuel 
signed for Douglas Aircraft by PRC. 


pump, 


tween a university (usually strong in 
basic research) and a large aviation in 
dustry company (usually strong in en 
gineering and production). The com 
pany is strong in applied research and 
has the additional ability to design and 
produce articles in prototype form, test 
them and proceed to pilot production 

PRC is relatively small, but it capi 
talizes on its size. 

“We don’t design or build brass 
beds just because our grandfathers slept 
in them back in New England,” is the 
way one top PRC engineer emphasizes 
the company’s freedom from tradition 
in propulsion research and develop 
ment and its flexibility in working out 
its customers’ problems. 

Five engineers formed PRC in Jul 
1950. Today, the company has a staff 
of 95, including 65 highly trained engi 
neering specialists, with bachelor’s, 
master’s or PhD degrees in engineering 
or related sciences. The 65 specialists 
are apportioned over seven fields: ap 
plied mechanics, thermodynamics, 
compressors, turbines, supersonics, d¢ 
sign and computing. 

This means there are 
engineers per group, promoting close 
exchange of ideas and easy communica- 
tion, whether an assignment involves 
one or two groups, or all of them. One 
group or person may think of an ap- 
proach to a problem, and another may 
provide the stimulation to arrive at a 
solution. 

PRC intends to project its capabili 
ties beyond present limitations. It is 
going to establish a small shop to ex 
tend its facilities for in-plant manufac- 
turing, both for customers and its own 
proprietary products. Currently, the 
company can draw on a group of about 
250 competent manufacturers which 
have done work for PRC at one time 


about ninc 
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here it is! the perfect 
answer to precision airfoil 
—inspection of jet engine blades! 
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THE WINSLOW 


@ assembied from 


stock components 
@ interchangeable parts 
® quick delivery 
@ checks all 10 features 


@ maintains original 


accuracy 
® lower original cost 
@ iess down-time 


@® quickly re-worked 


for parts changes 








WINSLOW 


(PRECISION ALWAYS) 








GUILLOTINE GAGE 


Already in use by the leaders of the jet engine 
industry, this new kind of guillotine gage solves 
the problem of maintaining accuracy. Tem- 
plates are supported over a much larger area 
of their surface, making wear negligible. And 
alignment is guaranteed by heavy stacked 
towers that are bolted together for ruggedness 
and complete rigidity. Winslow's new design 
and assembly from precision-built interchange- 
able parts give six big advantages. You get quick 
delivery and lower original cost. You save on 
maintenance—in case of damage substitution 
of some parts can be made without even re- 
moving the gage from your inspection line. 


Gage down-time is cut, requiring fewer gages 
and avoiding costly production holdups. And 
finally, you reduce your gage investment with 
a truly multi-purpose instrument—check all 
10 features of a jet engine blade with a single 
gage; check forging and finished part with 
only one gage. No more gage obsolescence— 
Winslow’s Re-Work Service quickly up-dates 
the gage when your part changes. Easy to use 
and easy to read, the Winslow speeds produc- 
tion, gives ‘‘more accuracy for less money.” 


Write for literature, get the full story on Winslow 
standard and special gages... for every pre- 
cision control problem. 


WINSLOW MANUFACTURING CO. 
1754 EAST 23 STREET © CLEVELAND 14, OHIO 


ut nome in precision covdrol 
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AERIAL AID TO INDUSTRY 


Every job is moved closer, every schedule is moved ahead Check these Specifications ... 
with the Fletcher FU-24 UTILITY. They Tell the Story! 
The Fletcher UTILITY is approved by the C.A.A. for cargo Maximum Speed More than 125 MPH 
or passenger use. The specifications will show you how the Gong ayeee aa Cae Sere 
UTILITY d sob Range — 44 gallons 407 miles 
can do your job faster and better. Satcal dah dhenn bevel 
Attractive insurance rates permit financing through conven- atGross Weight 610 FPM 
tional banking channels Take-off (Flaps 20° sod field) 
8 si Sea level over 50-foot obstacle 870 Feet 
Let the tested and proved Fletcher UTILITY aid you in Take-off Speed 50 MPH 
your business. Minimum Speed at Gross Weight 
Flaps Up 56 MPH 
Flaps Down 48 MPH 
Weight Empty 1890 Ibs. 
FLETCHER — re hae ome 
Gross Weight 3500 Ibs. 
aviation corporation Dimensions 
Wing Span 42’0” 
Fletcher Airport, Rosemead, Calif. eer tang — 
C.A.R. Part 3 


ATTENTION ENGINEERS — Fletcher Aviation has openings 
offering unusual opportunity to qualified personnel. 
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or another in the past, in addition to 
its own pilot-quantity shop. 


Birth of a Project 


Here’s how a typical project will 
originate with PRC: 

Customer Relations, scouting the in 
dustry for problems or assignments 
falling within the capabilities of the 
company, may find that Wright Ai 
Development Center or some private 
organization is concerned with a spe 
cific area of propulsion development 
which requires attention. Customer 
Relations report the problem to Engi- 
neering (and to Manufacturing if 
prototype production is contemplated 

A proposal leader is appointed and 
at a meeting he presents the problem 
to engineering group heads. The latter 
discuss the problem according to the 
specialities involved, report the pro 
posed solutions to the proposal leader, 
who draws up the final proposal fo: 
approval by management. 

How effectively this system works is 
demonstrated by the fact that in the 
last two years only one proposal has 
been disapproved by management. 

If the contract is obtained, the chief 
engineer appoints a project managet 
(usually the proposal leader), who is re 
sponsible for completing the assign 
ment within the time and money al 
lotted. He coordinates activity within 
various engineering groups as well as test 
and manufacturing departments. 

Controls are maintained through a 
work order system, progress reports 
and frequent conferences. The project 
manager maintains customer liaison 


Creative Specialists 


PRC’s president, A. V. Finn, sums 
up the company’s operating philosophy 
this wav: 

“Progress in aviation propulsion, due 
to accelerate even more startlingly than 
in the past decade, requires an increas 
ing need for fresh, creative approaches 
—in short, more individual thinking. 
This can best be attained by collabora 
tion of small specialist groups. 

“If you put 100 men in a room, it 
doesn’t mean you'll get 100 times the 
creativeness of one man. Only five or 
10 men out of this group of 100 may 
be creative. PRC, bv its selective re 
cruitment policy, has gathered groups 
of propulsion specialists who we believe 
represent, by analogy, these five or 10 
men out of 100. 

“PRC intends to continue this 
small-group approach for research and 
development even though the com 
pany’s productive capacity for actual 
hardware is slated to grow.” 

The five men who founded Propul 
sion Research Corp. in 1950 formerly 
had been associated with Turbodvne 
Corp., a Northrop Aircraft subsidiary, 
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MODERNIZE 
YOUR THERMOCOUPLE CIRCUITS 


wrt T-E ROTARY 
SELECTOR SWITCHES 








These new switches are designed to enable the user to 
switch rapidly from one thermocouple circuit to another .. . 
can be used with all types of millivoltmeter- or potentiome- 
ter-type pyrometers, and with resistance thermometers. 
Ideal for multi-engine aircraft applications, whether flight 
test or test stand. Available in several different forms and 


housings to suit your application. 





Double-pole type 
switch with contacts 
and wipers of same 
silver alloy, for 
minimum thermal emf 
error and low contact 
resistance. Stocked 

in 3 models: “OFF” to 
6 point, “OFF” to 

12 point and “OFF” 
to 24 point. Copper 
wiring is standard— 


BVSRGRERRLARR Rea gaaarar 


—thermocouple 
material wiring 
optional on request. 














r 
WRITE TODAY FOR 
BULLETIN 24-100 AND or 
QUOTATIONS ON THIS nl 
LATEST AOOITION 70 
OWkR COMPLETE LINE OF 
PYROMETRIC EQUIPMENT. 

om 





Pyrometers * Temperature Monitoring Systems * Thermocouples * Protection Tubes 
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Quick-Coupling Connectors and Panels * Thermocouples and Extension Wires 
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‘Thermo Electric @.de 
. SADDLE RIVER TOWNSHIP, ROCHELLE PARK POST OFFICE, NEW JERSEY 
' IN CANADA—THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO 
J Reshhne wean: oT nae — 
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How Fenwal Heater and Ventilating Controls 
Assure Safety and Comfort on the DC-7 


1. A SAFE, COMFORTABLE RIDE is assured on this globe-girdling 

Douglas DC-7. Fenwal THERMOSWITCH® Heater and V entilating 

Controls maintain a steady, comfortable temperature in pas- 

senger and crew cabins. Compact, highly resistant to shock and 

vibration, Fenwal THERMOSWITCH units meet the vigorous tem- 

ee control requirements encountered over the far-flung 
ouglas serviced routes. 





3. THESE HEATER CONTROLS and this rate-of-rise THERMOSWITCH 
unit located in the bleeder duct off the main cabin heater ac- 
curately control cockpit temperature. Perfect approach visibility 
made possible by dependable windshield anti-icing control is 
also assured by the dynamic Fenwal! operating principle. 
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2. ANTI-ICING HEATER OF THE DC-7, shown here, is equipped with 
primary and secondary cycling and overheat THERMOSWITCH 
units. Proper functioning of empennage control surfaces is the 
result of close temperature control strictly maintained in the 
tail section despite stringent environmental and operational 
conditions. 





4. GET FENWAL HEATER CONTROL DEVICES. There are Fenwal 
units for all types of aircraft. The outer shell is the temperature- 
sensitive element that actuates the internal contacts the instant 
surrounding air reaches the set point. Write for complete data to 
Fenwal Incorporated, 1211 Pleasant Street, Ashland, Massachusetts. 


Controls Temperature... Precisely 

















later acquired by General Electric Co ind secretary of the company 

The five: PRC’s sales ire expected to reac h 
e E. L. Hunsaker. Previous experienc $2 million this vear. Last vear the 
was with GE’s aerodynamic design were $1.2 m n: in 1950, th ui 


SSO 000 


team on the company’s first axial-floy 
jet engine—the TG-180. Later he was 


chief aerodynamicist with Turbodyne, ‘ . “ 
where a 10,000-hp. turboprop had been AMC Offers Film on 
developed. Hunsaker was PRC’s first ° 

; Aircraft Procurement 


president 





eW. D. Crater. Did original design \ new motion picture telling “The 
and development work for GE on com \ir Force Procurement Production a ’ Ai | ‘ 
bustors for centrifugal gas turbine en Storv” is available from Air Materiel Av ialion Research Ads 
gines, such as the I-40. Later headed Command offices ['wo new cameras have been devel 
combustion group at Turbodvne. The film traces the airplane buving yped for aeronautical research by Gor- 
e A. P. Graff. Did design and develop program from its inception at the De- don Enterprises, N. Hollywood, Calif. 
ment work at GE on the first turbo partment of Defense level through the e57 GE for use in recording wind tun- 
prop engine—the TG-100. Later was Joint Chiefs of Staff to the Air Research nel reactions combines 9x9 m. film size 
associated with Turbodvne as head of ind Development Command and AM( nd wide coverage 12-in. aerial lens. 
the compressor section, until the plane is delivered. Special lhe camera holds 200 ft. of film. Shut 
e W. A. Stoner. Did acrodvnamic de emphasis is given to the organization — ters provide exposure ranges from time 
sign of axial-flow compressors for Na yf the Procurement & Production up to 1/50 sec. duration. Picture above 
tional Advisory Committee for Aero- Directorate shows the camera with vacuum pump, 
nautics. Also was designer of new type Organizations interested in seeing the rectifier and control box, which will be 
of Naval propulsion method while at movie may contact the nearest Air used at the Amold Air Development 
Turbodyne. Materiel Area or Air Procurement Dis Center, Tullahoma, ‘Tenn 
eC. A. MacGregor. Was aerodynamic _ trict, or communicate directly with the ¢55 GE records the flight path and 
research engineer with NACA and Commander, AMC, Wright-Patterson performance of a missile in the air, as 
aerodynamicist with Turbodvne. AFB, Ohio; Attention: Contractor Re well as terrain and skv or horizon, all 
Four of these men are still with lations & Industrial Liaison Branch on the same strip of film. A little larger 
PRC. Crater is executive vice-presi MCPAC Management Services Of than a man’s hand, it can take as many 
dent, and head of manufacturing and _ fice, Directorate of Procurement & is 200 pictures per second. Camera is 
test; Graff is executive engineer; Stoner Production cquipped with a sub-miniature series 
is head of the compressor group; and The 16-mm. sound film is in color ound motor; each unit holds 50 ft. of 
MacGregor is engineering supervisor and runs 26 min 16 mm. motion picture film. 


AIRPORT CONTROL , 
TOWERS AND CONSOLES ” 












Transportable by helicopter or truck, Wickes facilities. Sectionalized supporting structures are 
portable control towers are available in a variety available in any height to 250 feet. Wickes towers 
of models. These are complete operating units, can be erected without use of cranes or other ex- 
including radiotelephone control facilities, aero- ternal machinery. 


logical instruments, and field lighting control 





The ACC-10B Console {inset) is 















o part of the Wickes T-4 Portable 






Control Tower. The ACC-I10B ex- 


emplifies the “building block" con 







cept of console design. Such design 






offers a completely unitized, func- 


tional control system which can be 







expanded ond adapted to meet 





any operating condition. 






Consult us for your air traffic control requirements. 


ENGINEERING AND CONSTRUCTION COMPANY 





ESTABLISHED i920 
12TH STREET AND FERRY AVENUE CAMDEN 4, NEW JERSEY 
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NOW...a powerful electric 


STARTER 


FOR 


MIDGET 
TURBOJETS 


Starting a lightweight turbojet engine, such as the 1000- 
pound thrust Fairchild J44, is never a problem with the 
rugged Model D62 starter developed by Jack & Heintz. 
This starter is an electric, direct cranking unit which 
has substantially bettered the starting time limitations 
established by the engine manufacturer. 


Field Proven 
The D62 starter is establishing an enviable operational 
record on the small J44 turbojet engines being used as 
wing-tip thrust assist power plants on Fairchild’s C-123B 

Assault Transport. Modifications of the D62 are in use 
CHARACTERISTICS on other specialized applications including Solar’s gas 

turbine driven a-c power pod installations on the Convair 

Engine Mounting Pad AND20002, Type Xil-S C-131B. In addition, a new higher speed starter 

(except opposite rotation) extremely light in weight for small turboprop engines 

Starter Input: has been developed and is being engine tested. 

Voltage, d-c 22-28 

Current, amp (max) 450 Special Features 
Starter Output 30 Ib-ft @800 rpm, 24v Features of the J&H Model D62 include: grounded, 
ieee Wiiiedtiien 7:1 irreversible, series-wound, interpole-type motor; 
Torque Limiter: planetary reduction gearing with multiple dise torque 

Breakaway Torque, Ib-ft (max) limiter; and an automatic jaw meshing mechanism, 

Slipping Torque, Ib-ft (max) providing quick-acting positive engagement. 

Slipping Torque, Ib-ft (min) This small power package or a modification of it 
Jaw Tooth, number engineered to your particular application may be the 
Rotation, viewed from answer to your starting problem. Send for complete data 

anti-drive end Counterclockwise including performance curves and dimensional drawings. 

Weight, Ib (approx net) 25 Write Jack & Heintz, Inc., 17635 Broadway, Cleveland 1, 
Ohio. Export Dept.: 13 E. 40th St., New York 16, N.Y. 














OPPORTUNITIES FOR ENGINEERS 


There’s a promising future for electrical and mechanical engineers at Jack & Heintz. Write 
Manager of Technical and Professional Placement, today, for illustrated, descriptive booklet. 


©1955 by Jack & Heintz, Inc. 








Once-Obscure Pneumatic Ducting 
Earns Role in Turbojet Designs 


Los Angeles—High-temperature, high 
pressure pneumatic ducting has assumed 
a new, and growing, importance in the 
field of aircraft design. Once 
unknown in the aircraft industry, the 
ducting is now being used to feed bleed 
air from turbojet engine compressors to 
auxiliary services, where the air is em 
ploved as the power source. 

The design of the ducting, which al 
ready has operating pressures of 275-300 
psi, and temperatures of 750-1,000F, 
will become more difficult as_ thes 
ranges increase. 

Associated problems—the concern of 
both the airframe designer and pneu 
matic system supplier—involve such fac 


ilmost 


tors as thermal expansion, materials, in- 


sulation, joints, bends, cross-section 
transitions and duct supports 

An overall evaluation of ducting de 
sign and development problems was re 
cently presented at the Society of Auto- 
motive Engineers’ Golden Anniversary 
meeting here by W. M. Cattrell, Rvan 
Aeronautical research group engineer; 
Rohr Aircraft’s K. W. Goebel, and Box 
ing’s C. R. Peterson 


Choice of Materials 


Because of pressure, temperature and 
vibration conditions, proper selection of 
duct material is a prime consideration 
[he most commonly used material ji 
stainless steel, types 321 and 347, Cat 
trell revealed, although 19-9DL and 
19-9DX are becoming more popular in 
many applications because of greater 
vield and fatigue strengths. The trenu, 
particularly in military applications, is 
toward higher strength materials in 
lighter gages for substantial weight sav 
ings. 

Titanium and its allovs are unde 
study as a duct material because of their 
light weight and high strength at me 
dium temperatures. Other favorable 
characteristics pointed out by Cattrell 
include excellent fatigue strength and 
corrosion resistance. 

He gave results for a 100-hr. simu 
lated service test involving titanium and 
stainless steel assemblies subjected to 
elevated temperatures and vibrational 
loads. The titanium assembly showed 
no detrimental effects, but the 32] 
stainless revealed edge cracks, failed 
spotwelds and localized galling. 

Titanium, he said, costs 10 times 
more than stainless, and its welding 
and forming are also more costly. But 
if these additional costs can be justi 
fied, titanium can be recommended in 
some pneumatic ducting applications. 

Another problem in pneumatic duct 
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ing design 1s illowance for thermal ex 
pansion and aircraft deflection, since 
both factors may be ippreciabl One 
ipproach is the use of lo ps ind om<¢ 
bends. but th Cattrell sa 
large pa isula t } if 
lages of large aircraft 

Another method through the use 
f bellows. Pneumatic ducting installa 
tions have included plain bellows, brai 
restrained types and those having in 
ternal and external gimbal support 
Careful anal required, howe 
before the bellow type f thermal 
expansion joint emploved 

Boeing’s C. R. Peterson reported that 
in the production B-52, thermal ex 
pansion, duct misalignment ind struc 
tural deflection are absorbed in the 
wing, struts and nacelles bv bellows 
In the fuselage, he said, this is done 
by expansion loops, omega bends and 
where possible, bv the flexibilitv of the 
duct configuration 

Early in the B-52 program duct in 
stability and squirming of the expan 


bellows w encountered In 
squirm tests, failure of the 
traceable to the 
test assembh 


sion 
bellows was 
rigid ducting of the 


Ducting, it was found 


was subject to plastic deformation when 
test pressure reated hoop tension 
stresses exceeding the material vield 
strength, causing the duct to fail as a 
lumn in buckling 

It was decided to use a material with 
higher vield rather than boost the ma 
terial gage [ype 321 was used and 
fabricated undersize in the annealed 
condition, then stretched bv internal 
hydraulic pressure to give material 
strength equal to about one-quarter 
hard Switch t this work-hardened 
ducting and changes in bracket design 
resulted in a stable duct tem, Pete 
on said 

i:xpansion bellows trouble also was 
encountered when high velocity an 


passing Ove! the convolutions, produced 
vibration frequencies which brought on 
cracking failure 4 suitable liner in 
side the bellows cured the difficult, 


reported, reducing the vibra 
a satisfactory 


was obtained 


Peterson 
tions so that 
1cc life 


be llow S Sel 


Ball Joint Details 


\ more recent approach to aircraft 
deflection and thermal expansion prob 
lems in ducting is the use of the ball 
joint, Cattrell said 

Details on this type of flexible con 
nection were outlined by K. W. Goebel 
He said the ball joint will function as 


a knuckle (at pressures and tempera 





PNEUMATIC SYSTEM ball joint, developed 


by Rohr, accommodates duct flexing. 





SLIP JOINT accommodates linear motion 
due to thermal expansion in ducting. 








oe 
4 
COMBINATION SLIP and ball joint accom- 


modates thermal expansion, flexure in duct. 
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Built to handle the new jobs — too 
tough for MIL-standard mounts — the com- 
plete ALL-ANGL line lets you choose the 
JAN size best suited to your needs — for 
sure protection against shock and high-fre- 
quency vibration in all directions. 


Complete information about ALL- 
ANGL Barry Mounts is given in our free 
engineering data sheets. You'll find load- 
deflection curves, transmissibility curves, 
load-versus-natural-frequency curves, and 
tables of load ranges — for practical solu- 
tions to the shock and vibration problems 
you meet in designing for jets and missiles. 


Now Available — Miniature ALL-ANGL mounts, 
JAN-size 0, for loads up to 3 pounds per isolator. 
Data Sheet #455 gives dimensions and perform- 
ance curves that show how you can use these 
Barry Mounts. 


{Ready December 1, 1955 — JAN-size | ALL- 


ANGL mounts for loads from 1 to 10 pounds per 
isolator. Data Sheet #1255 giving details of load 
ratings, dimensions, and performance curves also 
available December 1. 


Ready February 1, 1956 — JAN-size 2 ALL- 
ANGL mounts for loads from 2% to 40 pounds 
per isolator. Data Sheet #256 will be available 
Feb. | with load, dimension, and performance data. 


Write us today — we'll send the first data sheet 
at once and the others as soon as they are printed. 
And if you~have an immediate problem, our en- 
gineers are ready to answer your questions from 
their experience gained in years of pioneering the 
development of shock and vibration isolators for 
military, naval, aircraft, missile, and industrial uses. 


ties aiiatinidaitiiesd — — When your problem is protection thru all flight attitudes, 
4 + a ss. >: nape Aligning your answer is the ALL-ANGL. 


in Barry’s expansion program, . : 
oe P etage For recommendations, call your Barry Sales Representative. 
at all levels in all departments. Send resumé. 


BARRY CONTROLS incorporated 715 Pleasant St. Watertown 72, Mass. 
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BARRY CONTROLS incorporated 


PHOTOS COURTESY OF 
CONVAIR AND JACK & HEINTZ. 


A -ANGL Barry Mounts 
give sure protection 


Jack & Heintz proved this in testing mounts to pro- 
tect their Hi-Phase voltage regulators and control panels for 
Convair’s supersonic F-102A interceptor. 

No other miniature isolator tested could meet Pro- 
cedure I of MIL-E-5272A. ALL-ANGL Barry mounts exceeded 
life-test requirements. 

And the ALL-ANGL works in any position— to 
give sure protection for vital controls through every twist, turn, 
and dive in the aircraft’s most violent maneuvers. 

Write for Data Sheet J-11. And for your airborne 
requirements to meet standard MIL specifications, ask about 
All-Metl, Air-damped, and special Barry mounts. 


JACK & HEINTZ 
MODEL 50127-000 
CONTROL PANEL 


Here's the mount that meets the 
new needs of today's jet aircraft 
and missiles—- where equipment 
must have greater protection 
against shock and high-frequency 
vibrations—and where MilL-stand- 
ard mounts prove inadequate. 


715 Pleasant St. Watertown 72, Mass. 


New engineering opportunities are open in Barry's expansion program, at all levels in all departments, Send resumé. 
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The Solar “Mars? Gas Turbine Engine 


THE SIMPLEST PRACTICAL fuel-burning 
engine yet constructed is shown above. 
[It is the Solar Mars 50 hp gas turbine. 
It weighs less than 100 lb and fits in a 
two-foot cube. It operates on a variety of 
fuels. Its construction is simple. And the 
ruggedness of the Mars engine has been 
proven by many thousands of hours of 
trouble-free service. 


The Mars is a constant speed engine 
for emergency or stand-by duty where 
fuel consumption is not of primary 
importance. Your forward planning 
should include the Mars gas turbine. For 
detailed information about this power 
plant of the future, write today to Solar 
Aircraft Company, Dept. B-87, San 
Diego 12, Calif. 


SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO OES MOINES 


ENGINEERS WANTED Unlimited oppor 
tunities in Solar’s expanding gas turbine 


program! Write today, giving your 
experience. 


DESIGNERS, DEVELOPERS AND MANUFACTURERS OF METAL ALLOY PRODUCTS - GAS TURBINES - BELLOWS + CONTROLS - HIGH TEMPERATURE COATINGS - AIRCRAFT COMPONENTS 
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COMPENSATED SLIP-JOINT (center) is 
combined with ball joints (top and bottom) 
to maintain tension in pneumatic ducting. 


tures encountered) with negligible leak 
age. A series of the joints, he added, 
can be used in the duct system to take 
care of thermal growth and _ relative 
motion without impairing the basic 
tension-carrying properties of the duct. 


There is no working of the basi 
material in the function of the ball 


joint, and temperature resistance 1s ex- 
cellent, he said, since the joint contains 
no non-metallic elements. While serv- 
ice life is not yet determined, produc- 
tion parts are now accumulating time 
in aircraft, with no apparent loss of 
efficiency. 

Slip Joint 

A slip joint also has been developed 
to accommodate lineal duct changes of 
large or small magnitude. ‘This type 
can be combined with the ball joint 
for a completely flexible arrangement. 

Because the simple slip joint breaks 
the continuity of the duct system, pro- 
vision has to be made at the joint to 
carry resultant end loads, Goebels 
pointed out. In some cases, these end 
loads cannot be readily taken care of, 
so a compensated (pressure-balanced) 
slip joint has been developed for use 
in these applications. 

The joint can be combined with the 
ball joint for a flexible hookup which 
will retain the tension-carrying ability 
of the basic duct. 

Overall system weight savings are in- 
dicated with ball and slip joint assem- 
blies, in comparison with bellows joints, 
because of the ability to use lightweight 
supports as a result of the tension-load- 
carrying property of the combination 
joint. Since each joint accommodates 
relatively large motions, the total num 
ber may be minimized. 

The joint assemblies have excellent 
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i) 


sealing Goebbels _ reported. 
Maximum leakage at pressure and tem- 
perature is about .0002 of total duct 


flow. 


qualities, 


Insulation Important 


Insulation of high temperature duct 
ing is another problem, Cattrell pointed 
out. 

Fuel and hydraulic lines and aircraft 
structure in the vicinity of the ducts 
must be protected against unsafe 
perature limits. Insulation 
should have high insulation properttes, 
installa 


tem 
assemblies 
be easv to handle, resistant to 
tion damage and easy to secure in place 
Fiberglas batting with glass 
cloth fabric impregnated with neoprene 


covered 


has been found superior in meeting 
these conditions for certain applications, 
Cattrell said The material also has 
low wicking (fluid absorbing properti 


which prevents weight penalties 


While surface coverings for insula 
tion mav be fabric or stainless steel, 
metal foil may be texturized for added 
handling strength. Foil also permits the 
use of preformed shapes for omplex 
duct sections 

If the insulation is separate from th¢ 
duct, it is generally desirable to face 
the inner, as well as the outer, surface 
f the insulation with foil to meet 


non-wicking specs, Cattrell said 


Mechanical Joints 


Mechanical for 
ducting segments or adjacent airframe 
parts comprise another 
sideration. Clamps or other parts used 
to seal the joint must be light, reusable 
and with ease, Cattrell 
served. 

Ducts 


pre ssures 


joints removal of 


design con- 


removed ob 


high 


subjected to extremely g 
ind 


joined by forged 


te mper itures areé ome 


times stainless steel 
flanges faced with a gasket and secured 
by bolts, he said. Where 
temperature and pressures are involved, 
ducts are often joined by a V-band re- 
movable clamp using sheet metal flanges 
ind a relatively soft gasket. 
Small ducts, 2 in. or less in diameter, 
frequently are joined by a threaded nut 
nd flared tube coupling, Cattrell said 

Provision of in ducting is an 
other problem 
the 
sequenth 

tubs 


ings provide 


} 
moderate 


sealing 


bends 


I'wo methods are used 


formation of half stampings sub 
together or bending 
Half stam] 
n excellent ins to get 
a desired configuration, Cattrell ex 
plained, particularly if the duct bend 
radii are sharp, and quantity of 
to be produced is small. 
Extremely sharp radii associated with 
complex compound bends are handil 


formed with relatively inexpensive drop 


we Ided 
to desired radiu 


Iii 


duct 


hammer dies 
Though unusually hard material 


more difficult to form, their greatet 
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ADEQUATE FACILITIES 


FOR BUSINESS AIRCRAFT 


Only 6 miles from Hamilton, Ontario, 





Canada's largest industrial city. If you 
are planning Canadian expansion there 
are over 400 industries to serve you. 
the airport 


Complete information on 


and industrial opportunities on request 








HAMILTON MUNICIPAL AIRPORT 


Mount Hope, Ontario, Canada 








Look to 
GYROMECHANISMS, INC. 


FOR THE LATEST 
ADVANCES IN: 





° GYROSCOPIC 
INSTRUMENTS 


¢ POTENTIOMETERS 


¢ MAGNETIC 
AMPLIFIERS 


Write for catalog 
and specific information 











GY/ROMECHANIsHSnc > 


Holesite, Long Island, New York 
11941 Wilshire Bivd., Los Angeles 25, California 


Designers and producers of precision potentiometers, 
gyros for o!! purposes, and magnetic amplifiers, 
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Silicone News 


FOR DESIGN ENGINEERS 








New Silicone Molding Compound 
Offered For High Temp Parts 


Dow Corning 301 Molding Compound is 
a new glass-filled silicone compound de- 
veloped for molding plastic parts which 
will withstand continuous exposure to 
450 F and intermittent exposures to 
temperatures of 700 F and higher. 


Typical properties of 301 fabrications after 
molding for 10 minutes at 340 F include: 
tensile strength of 5,000 to 7,000 psi; com- 
pressive strength of 10,000 to 12,000 psi 
and impact strength of 15 to 22 footpounds 
per inch. Flexural strength ranges from 
12,000 to 14,000 psi at room temperature 
and 5,000 psi at 392 F. 


These properties suggest the use of 301 
Molding Compound for a wide variety 
of high temperatures structural or di- 
electric parts for aircraft, electrical and 
electronic equipment. The new compound 
may be molded with conventional equip- 
ment by either compression or transfer 
techniques. Parts may be pulled hot with- 
out cooling, and after-baking is unneces- 
sary except where the parts are to carry a 
load at high temperatures. Mold shrinkage 


ranges from zero to 0.0035 _ percent. 
Finished parts may be machined with 
high speed tools. No. 54 





Silicone products most widely used, are indexed 
by type of application, in the 1955 Reference 
Guide to Dow Corning Silicone Products. A 
brief but comprehensive 8-page summary is 
given of the properties and applications. With 
increasing effort devoted to product improve- 
ment and cost reduction, such a reference guide 
to this remarkably stable group of engineering 
materials becomes increasingly important to de- 
sign engineers. No. 57 


CLEVELAND ° 


ATLANTA * CHICAGO + 


Canada: Dow Corning Silicones Ltd., Toronto; 
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Steam Boiler Manufacturer Finds 
Silicone Finishes More Durable 


New silicone-based paints give more 
durable surface protection; air dry 
rapidly and cure in service to reduce 
the cost of finishing steam boilers 
made by the Cleaver-Brooks Company 
of Milwaukee. 

Even the best organic finishes quickly 
failed and peeled at the normal operating 
temperatures of Cleaver-Brooks new “CB” 
line of 15-150 hp, 15-250 psi self-contained 
boilers. Vitreous enamels were more sat- 
isfactory but were much more expensive; 
required curing at 1200 to 1700 F; and 
being brittle, were easily cracked. 





The solution came in the form of a new 
modified silicone finish developed by Mid- 
land Industrial Finishes. This coating shows 
no discoloration at temperatures in the 
range of 600 F, far above the hottest skin 
temperatures of the boiler. 

Only one coat is required. Sprayed on, 
it air-dries tack-free as quickly as lacquer; 
cures later, when the boiler is in actual 
service; and retains its orginal attractive- 
ness. and protective qualities for the life 
of the unit. The new finish is available in 














Clamps Lined With Silastic 
Simplify Jet Engine Assembly 


In building the B-52, B-47 and KC-135, 
Boeing cuts assembly costs and protects 
tubes and wires against wear due to 
vibration by attaching them to the en- 
gines with clamps cushioned with Silas- 


tic*, the heat-stable Dow Corning 
silicone rubber. 
The Silastic liners in these new clamps 


made by General Metals Corporation, Ade! 
Division, Huntington, West Va., 
resilient even after long exposure to temp- 


remain 


eratures ranging from —90 to 600 F. The) 
also show high resistance to moisture, 
ozone and hot oils. 

Dielectric strength tests show that these 


liners retain good dielectric properties for 
7 minutes while a flame at 2000 F converts 
the Silastic to powdered Under 
identical test conditions, comparable as- 
bestos-lined clamps shorted out in 30 
seconds or less. 


silica, 


Wires are quickly gathered into bundles 
and secured to the engine, saving the time 
previously required to make or disassemble 
bundles wrapped with tape. Clamps cush 
ioned with Silastic more than justify their 
somewhat higher initial cost by savings in 
installation, maintenance and_ replace 
ment costs. « No. 56 
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Design Edition 14 




















Great Britain: Midland Silicones Ltd., London; 


a variety of colors. “CB” boilers are DOW CORNING CORPORATION 7 Dept OO1IA 

finished in grey with maroon frames. Midland, Michigan , 

C leaver-Brooks report, the silicone | paint pits wie Gin 5455 56 57 58 

provided the best solution we could find to 

our particular problem.” No. 55 NAME 

TITLE een 

Silastic, the Dow Corning silicone rubber, keeps 

its shape, stays resilient from —100 to 500 F; COMPANY an 

resists hot oils and chemicals; withstands weather- STREET 

ing ozone and corona; and is an ideal dielectric E . vm 

material. Properties of Silastic are fully detailed City __-_____ 70NeE STATE 

in new reference brochure. No. 58 ae a 
DALLAS * DETROIT * LOS ANGELES * NEW YORK * WASHINGTON, D.C. (Silver Spring, Md.) 


France: St. Gobain, Paris 
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Are You One of the 728 Engineers Who Needs This 


New Variable Delivery F7P A 77 POWER 
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lSTRATOPOWER 


This New Series 


65W 


HYDRAULIC PUMPS 
\ Answers Many of Your Demands for... 


\ 
\ 
\ 
Y 


N The quiet efficiency of this new 65W Series of STRATO- 


POWER Variable Delivery Pumps excites the interest of 
design and project engineers because this efficiency spells 
better performance. 


Again, STRATOPOWER has come forward with a signifi- 
cant development in hydraulic equipment, geared to your 
advanced thinking. Compacted into a smaller envelope, 
and with a remarkably low weight/horsepower ratio, 
STRATOPOWER 65W Pumps operate at system pressures 
to 3000 psi and the smaller sizes at 10,000 rpm continuous 


speed! 


Whether your project concerns jet propelled aircraft, 
rockets or guided missiles, consider STRATOPOWER 
Hydraulic Pumps as the heart of your Hydraulic system. 


WATERTOWN DIVISION 





THE NEW YORK AIR BRAKE th) 
STARBUCK AVENUE . WATERTOWN: N.Y. 


INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N. Y, 


HYDRAULIC PUMP 
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SMALLER ENVELOPE 


° 
HIGHER SPEEDS 
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HIGHER TEMPERATURES 
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THE INFORMATION ON THIS PAGE IS TYPICAL OF THE DATA YOU WILL FIND IN THE NEW AIRBORNE CATALOG 


CANOPY OPERATING SYSTEMS 
R-550 type system 
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strength permits use of lighter gages, 
Cattrell said. 

‘Tests indicate that reduction in wall 
thickness during bending does not 
necessarily result in loss of strength, 
because work hardening in the thinned 
material tends to compensate for re- 
duction in thickness. 


Special Sections 


Transitions, branch line connections 
and Y-sections are special important 
cases of duct bending and forming. 

Transitions may be done by hydrau 
lically forming tubular sections if the 
transition is not too severe. If the transi 
tion is exaggerated, with an elliptical 
cross-section and almost flat 
heavier gage material may have to b« 
used or welded dividers installed to 
minimize fatigue failure possibility in 
duced by breathing of the fiat 
Cattrell said. 

Branch line connections 
made by forming a circular flange in 
the main line wall, and the branch is 
cither fusion welded or spotwelded to 
the flange for strength and silver-brazed 
for sealing. Another method is the 
use of a separate saddle-shaped member 
which connects both the main and take 
off lines. 

Y-sections are formed from half- 
stampings. Experience has shown that, 
in most cases, the crotch should be 
reinforced with a saddle-shaped member 
usually of heavier gage than the duct 
material. The saddle should extend 
sufficiently far from the crotch to pre- 
vent the saddle’s welded edge from 
being subjected to damaging stresses 
when internal pressure fluctuations are 
applied to duct, Cattrell pointed out 


side De i 


sick >, 


may be 


Standardization Would Help 


Lack of standardization in ducting 
design is another important problem. 
Difficult bend configurations and con 
nections would be considerably casict 
to achieve for the fabricator if prime 
aircraft manufacturers would standard 
ize duct diameters, minimum bend 
radii and duct wall thicknesses. 

While both fabricators and designers 
would agree on the economy principle 
of standardization, they probably would 
disagree on the fineness to which it 
should be carried. 

As an example Cattrell cited the 
case of duct sizes. Here, the fabricator 
would prefer to standardize on as few 
SIZCS as possible to operate on a mini 
mum tooling investment. On the other 
hand, the designer would prefer a fairly 
large selection of duct sizes to permit 
fitting his particular requirements with 
more precision. 

In the interests of economy, a meet 
ing ground for these two viewpoints 
should be clearly defined, Cattrell said 

Industry also could benefit greath 
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by standardization of qualification tests, 
he believed. Most components and as 
semblies can be tested readily to a 
standard specification that would assurc 
safe operational characteristics, and it 
probably would not be difficult to for 
mulate standard test 
components and assemblies. 

The specifications should give 
sideration to criteria such as proof and 
burst pressures, methods of pressure ap 


specs for various 


con 


plication, cyclic pressure requirements, 
procedures for determination of surfacc 
temperatures and 

md procedures for 
transfer properties 
icteristics of 


values 
heat 
ch i[- 


conductance 
determining 
ind 
insulation 


wicking 
materials 


ve 


Titanium Corrosion 


litanium’s high resistance to corro- 
sion by sea water and air is also apparent 
when the metal is part of a galvanic 
couple with other materials 

l'ests by International Nickel Co, 
show that coupling with another metal 
does not increase the corrosion rate of 
the titanium and that it behaves very 
much the same in a galvanic couple as 
18-8 stainless stecl. When used in con 
junction with stainless steels, there is 
no problem of galvanic corrosion with 
cither metal. Magnesium, aluminum 
ind copper alloys should be insulated 


from titanium, however 





8439 STELLER DRIVE « 


® Switches 

© Heaters 

@ Intervalometers 
® Frequency Relays 
® Power Relays 


Rectifiers 
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@ Bomb Racks 
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Cole Electric Ca. 


CULVER CITY, CALIFORNIA . 





Transformer, Gun Fire Power Supply 
115/220 volts—400 cycles 
10 V.A., (Hermetically Sealed) 


DESIGNING, ENGINEERING AND PRODUCTION FOR THE AIRCRAFT INDUSTRY 


Transformers 


Rocket Releases 
Rocket Indicator Switches 


Air Circuit Breakers 


.. and many other products. Specialists in hermetic sealing. 
Vrite us regarding your requirements. 


TEXAS 0-470) 


© Oil Circuit Breakers 
© Switch Housings 

®@ Throttle Switches 

® Limit Switches 

© Switchboords 
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a. Inner Ferrule 

b. Insulation sleeve 

c. Inside strap butt connector 

a. Shield connecting sleeve 

e. Wire insulation passes into 
inner ferrule, into insula- 
tion sleeve and butts 
against end of strap butt 
connector 


#. braid passes into space 
between ferrule and 
outer shield connect- 


ing sleeve. 


- Inspection window 

. Number coded to indicate’ 
wire size and braid grip 
size —tool also coded to in- 
dicate use of proper crimp 
when connector is applied. 


inthe air... Only the best is safe enough... 
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A-MP Shielded Wire Connectors for wire sizes #22 through #14 
eliminate solder, separate parts and frayed braid. They can be 
expertly installed with a minimum of time and effort by 
unskilled workers. The installed connection is 

scarcely larger than the wire itself and is extremely resistant 
to vibration. There are two insulation diameters available 

in the #22-18 range and two in the #16-14 range. 
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Send today for your 
copy of A-M P's 
Creative Approach to Better Wiring, 








AIRCRAFT-MARINE PRODUCTS, INC., 2100 Paxton Street, Harrisburg, Pa. 
in Canada: AIRCRAFT-MARINE PRODUCTS OF CANADA, LTDO., 1764 Avenue Road, Toronto 12, Ontario, Canada 


67 




















LOW PRESSURE 
COMPRESSQR 


| PROPELLER 
REDUCTION GEAR 


\ 


HIGH PRESSURE 
COMPRESSOR 


\ 
LOW PRESSURE 
TURBINE 


HIGH PRESSURE 
TURBINE 


SPLIT COMPRESSOR OPERATION is shown in diagram of Rolls-Royce Tyne. 


Rolls Reveals R.B. 109 ‘Tyne, 


R.Da. 7 Dart Turboprop Details 


Rolls-Royce, the world’s most experi- 
enced builder of commercial turboprop 
engines, has revealed performance de- 
tails of the R.B. 109 (recently named 
after the river Tyne) and the R. Da. 7 
Dart, scheduled to power the Vickers 
900 Vanguard and Series 806 Viscount 
Major airliners respectively. 

The Tyne, a split-compressor engine 
with a high compression ratio, will 
give the Vanguard a 400-mph. cruise 
speed over 2,500-mi. stages with 90 
passengers. As the engine reaches its 
planned development, its cruise speed 
will rise to 425 mph. (AW Oct. 24, 
» 12). 

Rolls has drawn on its extensive ex- 
perience with the Dart, which has ac- 
cumulated 600,000 hr. of commercial 
operation, in perfecting the Tyne and 
R. Da. 7 designs. Specific weight of the 
['vne is 0.42 Ib./equivalent shaft hp. 
At takeoff, it will provide 4,470 eshp., 
combining 4,020 shaft hp. and 1,175 
Ib. of thrust. Cruising at 425 mph. at 
25,000 ft., the engine will provide 2,470 
eshp., with a specific fuel consumption 
of 0.414 Ib./hr./eshp. 

The high compression ratio—12 to 1 
—helps give the Tyne good fuel econ- 
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omy. Also keeping the specific fuel con- 
sumption down and improving the 
I'yne’s power output, are design im- 
provements allowing use of higher flame 
temperatures for takeoff and cruising 
without impairing the engine’s over- 


haul life. 





R. B. 109 Tyne 
@ ‘Takeoff 
Power. .. .4,020 shp., 1,175 Ib. thrust 
Total equivalent power. . .4,470 eshp. 
@ Representative Cruising 
(25,000 ft., 425 mph) 
Power .2,270 shp., 150 Ib. thrust 
Total equivalent power. . .2,470 eshp. 
Specific fuel consumption 
0.414 Ib./hr./eshp. 
© Weight 
Net dry weight 1,880 Ib. 
Specific weight........ 0.42 Ib./eshp. 
@ Dimensions 
Length to cone fitting line 
Height 
Width 
@ Propeller Reduction Gear 
Ratio 


.97.15 in. 











we 


Design of the R.B. 109 Tyne was 
laid down in 1953, and following exten- 
sive rig testing of individual assemblies, 
three experimental engines were built 
and are now on test. The engine will go 
aloft for the first time in a Lincoln fly- 
ing test bed early in 1956. 

Later plans call for the installation of 
the engines in Ambassador aircraft 
which will be put in scheduled freight 
service by British European Airways 
(AW June 27, p. 9). The plan is similar 
to Rolls’ procedure with the Dart. Four 
Darts, installed in two Dakota freight- 
ers, amassed 4,000 hr. of operational ex- 
perience, which proved very valuable in 
the engine’s development, according to 
J. D. Pearson, managing director of the 
company’s Aero Engine Division (AW 


Oct. 17, p. 46). 


Split Compressor 

The Tvyne’s high-pressure compressor 
is driven by its own turbine, while the 
low-pressure compressor and the pro- 
peller are driven by a separate turbine 
whose shaft is inside the hollow high- 
pressure shaft (see sketch). 

Coupling between the low-pressure 
shaft and the propeller is an epicyclic 
reduction gear, the interna] mounting 
of which has been designed to damp out 
vibration. This increases reliability and 
passenger comfort, Rolls say. 

A single throttle lever interconnected 
with the propeller controller governs 
the engine. Working with an automatic 
temperature control, this maintains the 
correct relationship between power and 
prop speed at varving temperature, alti- 
tude and speed conditions. 

The engine maintains high propeller 
speed with minimum power under ap- 
proach conditions to insure fast thrust 
response if emergency acceleration is 
required. The Tyne incorporates re- 
verse propeller thrust to help brake the 
aircraft. 

Provision is made for anti-icing of 
compressor blades, following Rolls’ icing 
tests on axial-flow jet engines. The de- 
icing system for the propeller, spinner 
and air intake leading edge follow the 
general lines of the Dart system, which 
has proven very satisfactory, according 
to a company spokesman. (Details of 
the Dart 510 anti-icing and propeller 
control system were reported in AW 
June 6, p. 88.) 

Rolls also has drawn on extensive 
bench and flight tests with the Dart in 
designing safety features to protect the 
Tyne in event of engine or control sys- 
tem failure. 

The latest in the Dart turboprop 
family, the R. Da. 7, produces 2,105 
eshp. for takeoff at sea level. 

This engine is basically a more power- 
ful Dart 510, with internal changes 
leading to a greater airflow through the 
engine and a third stage added to the 
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Here's Why So Many 


EXPERIENCED 
ENGINEERS 


choose 


Westi nghouse 


BALTIMORE DIVISIONS 


Who is joining Westinghouse? Experienced engineers 
in the felds of — CIRCUITRY ¢ MICROWAVES 
e SERVOMECHANISMS e PACKAGING e 
VIBRATION e- TRANSFORMERS e FIRE 
CONTROL e¢ RADAR ¢ COMPUTER DESIGN 
AND PROGRAMMING. 


Why do they prefer Westinghouse? An ideal combina- 
tion of interesting long-range advanced development 
work; top income and outstanding benefits has led 
to this preference among experienced electronic 
engineers for the Westinghouse Baltimore Divisions. 


Are full details available? A full 
description of the projects, op- 
portunities, professional recog- 
nition and benefits of profess- 
ional employment at Westing- 
house is contained in our 24- 
page brochure ,““Gateway to an 

ngineering Future.”’ Send for 
your copy today! 


Technical Director, Dept. 268 
Westinghouse Electric Corporation 
2519 Wilkens Avenue 

Baltimore 3, Maryland 


Gentlemen: 


Please forward at once a copy of your brochure . . , ““Gate- 
way to an Engineering Future.”’ 
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R. Da. 7 Dart 


® Takeoff 


Power .....1,910 shp., 505 Ib. thrust 
Total equivalent power. 2,105 eshp. 


© Representative Cruising at 20,000 ft. 


_NEW VANGUARD IN THE SKY ae sm. 1 ote 


0.57 Ib./hr./eshp. 





e Weight 
Net dry weight........... 1,201 Ib. 
Specific weight ....... 0.57 Ib./eshp. 
e Dimensions 
Length to cone fitting line. .90.8 in. 


eee .. 237.9 in. 
@ Propeller Reduction Gear 
ss ox ahead oa ce ee On a 











turbine to take full advantage of the 
increase in power (AW Dec. 13, 1954, 
p. +7). Rolls says the R. Da. 7 gives 
340 eshp. more than the Dart 510 at 
representative cruising conditions, and 
with a marked reduction in specific fuel 
consumption. 

Full takeoff power of the new Dart 
is 2,105 eshp., but Rolls says this is 
more than will be needed for many con 
ditions and the engine will be de-rated 
to suit particular takeoff requirements 

Overall dimensions of the R. Da. 7 
are the same as those of the 510, but 
specific weight has been reduced to 
0.57 Ib./eshp. 

The R. Da. 7 is expected to be avail- 
able for BEA’s Viscount Major 806s by 
September 1957. It will give these 
planes a cruise speed of 360 mph. The 
earlier R. Da. 6 Dart will go into the 
Viscount Major 800, which will cruise 
y it 320 mph. 





Navy Awards New 


THESE RADAR COMPONENTS fabricated by Lavelle help make | Weapons Contracts 


. . . . T 7 T P » lal a) : 
advanced concepts in the use of electronics a working reality. Lock- U.S. Navy’s Bureau of Ordnance is 


. . ‘ ‘ ; trking on new weapons and pro 
heed’s unique picket plane is such—a complete airborne radar —. os 2 ge pr 
ane P P P search pellants, it was indicated last week in 


and control center for both offensive and defensive operations. Images the Commerce Department's contract 

fed by the “piggy-back’’ radar to the control center radarscope give svnopsis. Two major contracts, totalling 
altitudes of all aircraft within radar range. $788,000, were awarded Convair Div., 

; General Dynamics Corp. The awards: 

Radar Reflector and Reflector Support for the plane’s complex Job orders in connection with special 
height finding system were designed and produced by Lavelle in weapons program, $408,000, and field 
close cooperation with Philco Corporation. Like the intricate Radar engineering and_ technical _ service, 


$380,000, went to Convair. 

A contract for field services of engi- 
neers and technicians in connection 
with special weapons, amounting to 
$70,000, was given to Fairchild Guided 
Missiles Div., Wyandanch, Long Island 

A $50,000 job order for special 
weapon test sets and associated equip 
ment, was awarded to Hycon Mfg. Co.., 


Pasadena, Calif. 

Research and development contract 
in connection with hybrid propellant 
(solid-liquid), amounting to $80,158 
was awarded to Experiment, Inc., 


LAVELLE AIRCRAFT CORPORATION - NEWTOWN, BUCKS COUNTY, PA, | Richmond, Va. 
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Console housing, also made by Lavelle for Philco, they are typical 
of the precision components fabricated by Lavelle for leading elec- 
tronics, jet engine, and aircraft manufacturers. 








A new brochure describes Lavelle’s specialized fabricating facilities. 
Write for a copy without obligation. 
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UNPRECEDENTED BENEFITS FOR ALL 
YOUR ACTUATOR APPLICATIONS WITH 
THE SAGINAW BALL/BEARING SCREW 


EXCLUSIVE FAIL-SAFE 
MULTIPLE CIRCUITS 


lf one circuit should 
fail, the rest will 
function without inter- 
ruption, sharing the 
load between them. 











SPACE/WEIGHT SAVINGS 
PERMIT MORE PAYLOAD 


Compared to either 

Acme serew or hydraulic 
[se Ge) ictuators, Saginaw b/b 

Screws save significant 
veight and space by 
permitting the use of 
smaller motors and gear 
boxes; eliminating 
pumps, piping, ete 


DEPENDABLE OPERATION 
DESPITE LACK OF LUBE 


Because the Saginaw 
bb Serew i« inherently 
eo friction-free (operat 
ing at 90 te 95 eff 
ciency ), it will function 
with only a emall loss o f 
eficiency even Uf lubrica- 





tion fais or cannot origi- 


nally be provided 





FAR LESS DRAIN ON 
ELECTRICAL SYSTEM 


By requiring only 1 

a8 much torque as a con- 
ventional Acme screw 
for the same amount of 
lineal output, Saginau 
b /b Screws allow the use 
of mach smaller motors 
which save 2 substantial 





smount of power 


POSITIVE POSITIONING 
AND SYNCHRONIZATION 


Unlike some other ty pes 
of actuators Saginan 
6/b Serews permit pre- 
cision control within 
ndthe of an inch, 
perfect sy nchroni- 
zation of two or more 






movements a tremen 


dous aircraft advantage. 





RELIABLE PERFORMANCE 
AT EXTREME TEMPERATURES 


Exhaustive laboratory 


+900 tests prove that Sagi 

nat b/b Screws will 

operate dependably at 

both extremely low and 

| high temperatures, 
+178" ranging from 75° F to 


iv5 and up to 
+ O00 F with special 


consideration 





GREATLY DECREASED 
COMBAT VULNERABILITY 


By eliminating highly 
vulnerable hy draulix 


lines, accumulators 
ete the Saginaw bb 
Serew makes military 
aircraft actuation far 
more dependable it 
also reduces mainte- 
nance, due to decreased 


dirt sensitivity 





UNITS HAVE BEEN PRODUCED 
FROM 1% IN. TO 39'2 FT. 


SEND TODAY FOR YOUR 


FREE ENGINEERING DATA BOOK 
(or see our section in Sweet's Product Design File). 
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Saginow Steering Gear Div., 
General Motors Corp 
Dept. 68, Saginaw, Michigan 


Please send your Engineering Data Book to: 


Nome—Title 





Firm. 





Address. 





———————— = State 
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7 DAYS 


of accelerated 
heat aging 


28 DAYS 
of fuel aging 


40 PSIG 


cycling pressure 


WITHSTAND 
VIBRATION, 

FLEXING MOTIONS 
AND MISALIGNMENT 


Exhaustive tests were 
made subjecting the 
flexible Flo-Flex Fluid 
Connector to cycling 
motions at temperatures 
ranging from —65° to 
+ 160° F. and at various 
pressures ranging from 
60 psig internal pressure 
to a vacuum pressure of 
26 inches of mercury. 
No leakage or measurable 
material fatigue 

was apparent. 





er 
EL OO RRC I 







~ 63,540 
s Wa shear misalignment 
ie, “QAEYCLES 


% Hemplitudes thru .50’”) 


a 
\ 


® 


Sth © to +160° 
wotures 
~— 


cf 
7 
> 


£3 


’ 


26" OF MERCURY 


negative eytling 
pressure 
as eel 


FLUID CONNECTOR 


FOR HANDLING AIRCRAFT FUELS and oils this new flexible Flo-Flex 
Fluid Connector is the first to answer the problems of vibration, 
extreme flexing motions and shear axial misalignment encountered 
in aircraft fuel systems. Exhaustive tests thru temperature ranges 
of —65° to +160° F. and at pressures ranging from 60 psig 
internal pressure to a vacuum of 26” of mercury proved there 
was no measurable material fatigue from these destructive motions. 

The Flo-Flex Connector tube is made of rubber impregnated 
fiberglass with a seamless liner of specially compounded synthetic 
elastomers. This tube is cured under 2000 psig pressure and the 
layers of fiberglass and synthetic resins are fused together to make 
a leak-proof connector to satisfy the requirements of USAF 
Memoranda Report MCREXP-524-1854 Add. 1 in handling aro- 
matic fuels Mil-H-3136 Type I or Type III. 

Flexible Flo-Flex Fluid Connectors are made in all diameters 
and lengths with various degrees of flexibility, see the various 





NO LEAKAGE! NO MATERIAL FATIGUE! adaptations below. Ends fitted with floating or fixed, bolted or 
These are variations of flexible Flo-Flex Fluid Connectors V-band flanges. Flange sealing is by “O” ring seal or integral 
used on aircraft fuel and oil systems. Fluorocarbon lined gasket on flange face. 


constructions are available for some sizes. 


?~ Write for Engineering Bulletin No. 350 for 
~ complete information and design factors. 
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AS SAFETY MEASURE at Douglas Santa Monica, Ceco stamp operation requires both 


workers to manipulate separate controls simultaneously, 


Douglas Safety Program Pays Off 
In Saved Time, Money and Lives 


Santa Monica, Calif.—A lesson in the Santa Monica's average cost of injury 
implementation of plant safety, a much- per employe was $0.99. In 1953, it was 
bandied expression that is easier to $1.05, and, in 1952, $1.75 
pronounce than institute, can be Runners-up in the safety contest last 
learned here at Douglas Aircraft Co.'s year were Northrop Aircraft, with 
Santa Monica Division, the nation’s rating of 0.75, and North American 
safest aircraft plant by the reckoning of Downey, with 0.79. ‘The industry-wide 
the National Safety Council’s Acronau wverage was 2.28 
tical Industries Section. Santa Monica is particularly pleased 


= Whe time and with this year’s performance thus fai 


can be (and the 


Just how much of 
money safety 
means of making it something morc 
than a slogan) is evident from the di 
program which 
active participation of management and 
production foremen as well as the gen 


eral work force. 


SAVCI 


vision’s involves the 


Meetings, competitions, posters and 
surprise inspections are all part of the 
plan which paid off in 1954 with a rate 


of 0.67 accidents per million man 
hours worked by more than 18,000 em 
ployes 

lor the first six months of | this 


year, the rate was 0.72, somewhat bet 
ter than the 0.74 rate established dur 
ing the same period last vear when 
Santa Monica was named the country’s 
safest plant in its field. (It received the 
same honor in 1953 and has hopes of 
carning it again this year.) 


- 


WORKER handling molten metal wears face 


The improvement in safety also has shield, gloves and protective apron. Legs 


paid off in dollars and cents. Last year, (not shown) are covered by puttees. 
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because employment in the division is 
800 above the average 1954 employ- 
ment figure, and new employes are gen- 
safety than older 


erally less conscious 


ones 


Working Together 


The division’s safety 
found that it pays to get the coopera 
is distinguished from the obedi 
cence, of the worker. ‘They have learned 
that resentment results when a “‘do and 
don’t” approach is tried 

“People get fed up with rules,” 
safety spokesman explained. “We try to 
get the worker 
through an appeal for his safety and that 
instead of presenting 
him with a set of safety rules. Instead, 
“rules” are presented to him im the 
form of “safety procedures.” 
issued as vest-pocket-size pamphlets for 


ofhcials have 


tion, 


one 
cooperation of the 


of his co-worker 


I hese are 


cach project 

In its appe il to the workers, the divi 
heavily on These 
ire generated right in the 


through collaboration of safety section 


sion relies posters 


division 


personnel and the advertising art group 

Posters are lithographed in the divi 
sion to keep them on a current basis— 
tied with seasonal 
changes to stress the need for off-the 
job safety as well as in-plant safety. ‘The 
feeling is that if the worker 
safety-minded off the job, he will bring 
his safety work with 


ome are in closely 


becomes 


consciousness to 
him 

Posters arc changed every month so 
thev don’t monotonous 
Rarely are repeats shown, except 
when 
1) particular category are 


become MICS 
Sagcs 
when the poster is unusual or 
ceidents m 


frequent 


Phe division's general approach to its 





ROUTER OPERATOR at Douglas’ Santa 
Monica Division is protected from flying 
chips by mask, apron and gloves. 
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BENDIX-PACIFIC SPECIALIZES IN AIRBORNE RADAR 


WHICH IS YOUR RADAR REQUIREMENT? | 


ee 


4, 


5 ee 





TERRAIN NAVIGATIONAL 
CLEARANCE RADAR | 
RADAR 


ee ene “tes 





Lae 







TAIL-WARNING 
RADAR 





MISSILE 
GUIDANCE 


MAPPING 
RADAR 


Bendix-Pacific specializes in 
airborne radar, having design 


ae = 


experience and manufacturing 

ability to develop and produce 

systems radar to meet your ie ; 

requirements. RAsAR § 
BEACONS 








Let us send a qualified radar systems PACIFIC DIVISION 


“Bendix Aviation Corporation 


oi o> “F0) : Sonro 
engineer to visit you at your convenience. NORTH HOLLYWOOD. CALIF. 





EAST COAST OFFICE: 475 Sth AVE., N.Y. 17* DAYTON, OHIO-1207 AMERICAN 8LOG., DAYTON 2, OHIO * WASHINGTON, D.C.—SUITE 803, 1701 “*K’’ ST., N.W 
CANADIAN DISTRIBUTORS: AVIATION ELECTRIC, LTD., MONTREAL 9* EXPORT DIVISION: BENDIX INTERNATIONAL, 205 E. 42nd ST., NEW YORK 17 a | 
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poster messages boosts safety costs, but 
safety-program officials feel it pays off 
in the long run. 

Another means of getting and keep- 
ing workers interested in safety is the 
use of movies on the need for pc rsonal 
protective equipment and the wrong 
and right way to do a job. Workers ar 
advised, too, of the current safety 
standing of the division. 


Question-Answer Sessions 


Another educational feature is to 
bring workers in groups of about 25 
into departmental safety meetings called 
by the foreman and the safety enginee: 
of the particular plant section. Meet- 
ings are slanted to highlight the ex 
posures related to specific jobs. The 
workers are urged to participate in 
question-and-answer periods and to 
make safety proposals as a means of 
getting the shop viewpoint. 

At these meetings, workers are en 
couraged to make full use of the plant 
suggestion system, to improve safety 
Cash is awarded winning suggestions 

Projected for the near future is a 
safety program directed toward office 
and technical personnel to reduce the 
number of accidents in this category 
While shop lost-time accidents at th« 
division have followed a sharp down 
ward trend in the last four years, the 
lost-time experience for office and tech 


nical help during the same period has 
remained on a relative plateau 


Surprise Inspections 


A big factor in the operation of the 
overall safety program is the practice 
of having an inspection team (comprised 
of two foremen) make unannounced 
visits to departments of manufacturing 
projects, to detect unsafe working con- 
ditions and habits, poor housekeeping 
and faulty protective equipment. 

All inspection teams are picked by 
the plant’s general superintendent. No 
advance notice is given as to the com- 
position of the team. The team makes 
a written report of its inspection—the 
original goes to the department fore- 
man and copies to the project head, 
general superintendent of maintenance, 
and superintendent of safety. 

Inspections are conducted approxi- 
mately once each month and oftener for 
a department where many violations 
are reported. 

A succeeding inspection team is fur- 
nished with a copy of the previous 
team’s report. Since department fore 
men know this, it insures that correc 
tive action will be taken with regard to 
anv violations which are noted. If a 
department’s poor record continues, 
chances are its foreman will be replaced. 

Relative standing of the departments 
is displayed on a safety performance 
board to serve as a spur for the ones 
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DER WAY 


... the development 
of NUCLEAR AIRCRAFT 
at CONVAIR--Fort Worth 


Progress is being made in the Applied Nuclear 
Field at CONVAIR — Fort Worth — in nuclear 
analysis, design and experimentation, including the 
fields of shielding, radiation effects and nuclear 
aircraft technology. 


As an integral part of General 
Dynamics Corporation’s program of 
pioneering in Nuclear Fields, CON- 
VAIR’S activities afford inviting 
opportunities for engineers and 
physicists to enter into Nuclear 
Development at its most 
advantageous stage. 


CONVAIR’S Nuclear Program offers highly rewarding 
career opportunities both by way of professional accomplish- 
ment and personal income. A company-sponsored, in-plant 
program enables candidates to earn graduate degrees in Nuclear 
Engineering. 

Fort Worth in the Great Southwest has an abun- 
dance of sunshine and dry, fresh air conducive to outdoor 
living and recreation. Within a few minutes drive of 


Fort Worth ore seven large lakes which provide omple 
facilities for fishing and other water sports 


For further details write M. L. TAYLOR 
CONVAIR Engineering Personnel Dept. RR 
Fort Worth, Texas 


CON VAT R 


, A DIVISION OF GENERAL DYNAMICS CORPORATION 
FORT WORTH, TEXAS 


FORT WORTH 


cONVAIp 


‘2 








near the bottom to improve their post- 
if ; | tion. 
When a department has worked one 
million manhours without a _lost-time 
injury it receives a certificate of merit 
for outstanding achievement in accident 
prevention. The award is presented by 
the vice president in charge of the divi- 
| sion and its works manager. 





Monthly Meetings 


A series of meetings play an impor- 

tant role in Douglas Santa Monica's 
safety drive. These meetings are con- 
ducted monthly at management, fore- 
man and worker levels. 
e Management safety committee mect- 
ing 1s attended by a group of project 
superintendents and representatives of 
the division’s general manager. 

This committee reviews recent acci- 
dents, examines current safety prob- 
lems and establishes procedures for the 
safetv section which oversees the gen- 
eral safety program. 
¢ Foremen’s safety committee mecting 
has its agenda confined to accident ex- 
perience by project, such as structural 
assembly. Discussions usually are led 
by one of the foremen. 

Recommendations are reviewed by 
the management safety committee for 
approval or rejection. 
¢ Workmen’s safety committee meeting 
is attended by representatives of the 
bargaining agent and management 
personnel. 

[his committee reviews all reports 
made during the month by employes 
and acts in an advisory capacity only 
Recommendations go to the manage- 
ment safety committee for approval. 
¢ Industry committee mectings are at- 
tended by top safetv officials of com- 
panies that are members of the Aircraft 
Industries Assn. At these meetings 
there is a complete review of unusual 
iccidents, trends in accidents and in- 
dustrial safety problems in general 

There is an interchange of monthly 
iccident summaries among these ATA 
member companies, giving a_ vast 
mount of safety data to help in guid- 
ing an overall program. 

Douglas Santa Monica also makes 
use of safety suggestions circulated by 
the Research Institute of America. 
These are slanted mainly toward de- 
velopment of a high standard of fore- 
manship, Douglas says, and emphasize 
that the safety of the worker must keep 
pace with the demands of production. 

Douglas sponsors and pays for an 
associate membership in the RIA for 
each foreman, general foreman and 
proiect head. 

Preventive maintenance at Santa 
Monica Division contributes to the 
safetv program in a large measure. This 
activitv covers all shop machinery, makes 
monthly inspections of all moving 
parts 


INC., MOLINE, ILLINOIS 





Air Force cold weather bases . . . 





ANOTHER PRODUCT OF HERMAN NELSON DIVISION, 


Portable Air Heaters 


AMERICAN AIR FILTER CO., 


y\alelilelsMmae) (eM a-telial-tamial late im 


HERMAN NELSON 





“cold weather friend”’ at all U.S 


making maintenance easier, heating cockpits, pre-heating engines and providing safe space heat anywhere. 


The Herman Nelson Portable Air Heater is a reliable 
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Federal’s miniature coaxial cables — 

about %4 the size of comparable RG 

types—save critical space and weight 
in aircraft and instrument uses. 


Challenged by the high temperature and minimum 
weight requirements of jet aircraft and guided missiles, 
Federal has designed RG cables that perform perfectly 
at a blistering 500° F.! New Federal miniature coaxials 
have a top temperature rating of 150° C.... up to 
200° C. with an impregnated fiber glass jacket! 

The key to these new cable developments lies in 
advanced designs. 

Based on utilization of “Teflon,” this superior dielec- 
tric maintains its excellent low loss and high voltage 
characteristics through a temperature range of 500° F. 
to —100° F. “Teflon” has no measurable water absorp- 
tion; it is chemically inert . .. unaffected by alkalies, 
acids, aromatic fuels, aromatic organic solvents, and 
highly corrosive aviation hydraulic fluids. 


0" adi .and cuts the size 
wnt weight of cable 








if your cable problems involve heat, 
space or weight, it will pay you to con- 
sider Federal’s new “Teflon” insulated 
cables. For information, write Dept. D-9110 


“TEFLON” HIGH TEMPERATURE CABLES 


RG-87 A/U 50 ohms; 69.5% V.P.; 29.5 “™' : 
mmfd/ft. Cap; 4,000 ope rating volts. aum = om 


RG-140/U 75 ohms; 69.5% V.P.; 29.5 
mmfd/ft. Cap; 1,700 operating volts. as 


RG-141/U 50 ohms; 69.5% V.P.; 29.0 
mmfd/ft. Cap; 1,500 operating volts. Se. 


“TEFLON” MINIATURE COAXIAL CABLES 


K-256 50 ohms; 29 mmf /ft Cap; 72% 
V.P.; 850 V rms Corona; 13 db/100 ft. 
Atten. at 400 mc; 0.095 O.D. dielectric; 
7/30 silver-plated Copperweld conduc- 
tor; 0.135 O.D. jacket. 


K-257 70 ohms; 21 mmf/ft. Cap; 72% 
V.P.; 850 V rms Corona; 14 db/100 ft. 
Atten. at 400 mc; 0.095 ©.D. dielectric; 
7/34 silver-plated Copperweid conduc- 
tor; 0.135 O.D. jacket. 


K-258 93 ohms; 16 mmf/ft. Cap; 72% 
V.P.; 850 V rms Corona; 15 db/100 ft. 
Atten. at 400 mc; 7/38 silver-plated Cop- 
perweld conductor; 0.135 O.D. jacket. 


“TEFLON” HOOK-UP WIRE~— ‘Type E, EE and FF Hook-Up Wires meet 
MIL-W-16878A. Available in all standard colors. 
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Federal Telephone and Radio Company 





A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
COMPONENTS DIVISION - 100 KINGSLAND ROAD + CLIFTON, N. J 


In Caneda,; Standard Telephones and Cables Mfg. Co. (Canada) itd., Montrecol, P. Q. 
Export Distributors: International Standard Electric Corp., 67 Broad $t., New York 








LE.R.C. 


the improved 

technique for 
seek araek, awe .@ & 

mounting of 
miniature electron tubes! 





Potent 





pending 








IERC “Hard Mounts” permit operation of electron 
tubes at full rating at ambients up to 175°C 
without exceeding maximum bulb temperature. 
Resonance-free up to 2000 cps, “Hard Mounts” 
withstand highest shock and vibration in any 
equipment — give best cooling, failure-protection. 
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Bites nd 


there’s an IERC tube shield for every purpose ! 


NT BULLETIN e " | | 
Company letter- < 
mention this publica- 3 R 


0 . t 
requesting your copy electronic research corporation 


177 WEST MAGNOLIA BOULEVARD BURBANK, CALIFORNIA 
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PROBE and DROGUE 
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Chance Vought F7U Cutlass refueling 
from NORTH AMERICAN AJ, carrier- 
~ based tanker. Both equipped with Flight 
Refueling Inc. Probe and Drogue sys- 
tem. 


\ 
Simplest, most efficient in-flight refueling system 
PIONEERED AND DEVELOPED BY 


g Flight Refueling, Inc. 


ORT 
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INTERNATIONAL AIRP 


MARYLAND 
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Three Aircraft Firms 


Make 9-Month Reports 


Three major aircraft manufacturers 
have recently released healthy financial 
reports covering the first nine months 
of 1955. They were: 
¢ United Aircraft Corp. and its do- 
mestic subsidiaries reported a net in 
the month: 


come for nine ending 
Sept 30 at $22,732,949 and _ total 
shipments of $511,041,710. Net in 
come for the quarter ending on th« 
same date totaled $7,430,211, while 
shipments were recorded at $151, 
932.033. 

Earnings on the common. stock, 
based on the number of shares out 
standing as of Sept. 30, amounted t 
$1.47 per share for the quarter and 
$4.49 for the nine months after pro 


visions were made for dividends on the 
preferred stock. Contracts, orders and 
government letters of intent amounted 
to approximately $1,275,000,000 as 
compared with $1,325,000,000 on 
June 30. 

© Bell Aircraft Corp. announced its net 


income at $4,574,756 and sales at 
$154,502.403 for the nine-month 
period ending Oct. 1 as compared 
with $4,995,542 and $136,884,15] 
respectively over the same period of 
1954 


Unfilled orders on Oct. 1 amounted 
to $241 million. Bell also reported that 
its net working capital increased by $3 
397,630 during the period for a total of 
$22,898,416. 

eChance Vought Aircraft Inc. 1 
ported a net income for the 
months ending Sept. 30 at $2,794,099 


nine 


($2.59 per share on common stock), 
and a net for the quarter ending on 
the same date at $1,039,037. Sales 


of aircraft, guided missiles, parts and 
services for the quarter totalled $33 
851,923. 

Unfilled orders, which included let- 
ters of intent, amounted to approxi 
mately $162 million as compared with 
$182,700,000 on June 30. 


BuAer Contracts 


The following contract awards of 
$25,000 and more have been announced 
recently by the Bureau of Aeronautics, 
Department of the Navy, Washington 
25, D. C.: 


Cornell Aeronautical Laboratories, Ine., 
4455 Genesee St., Buffalo 21, N. Y., perform 
analytical and experimental work including 
flight tests toward developing a practical 
means to produce aerodynamic stall warn- 
ing on the T-34 airplane NO 5-75 
(AD-32-2090-55), $51,961. 


Summers Gyroscope Co., 2328 Broadway, 


Santa Monica, Calif., vertical Gyro indica- 
tors, controller assemblies, shock mounts 
1225 ea., NOas 56-188-f (PD-42-3010-55), 


$2,816,676. 
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DOUGLAS A4D SKYHAWK USES LIGHTWEIGHT GENERAL ELECTRIC CONSTANT SPEED DRIVE 


How G-E constant speed drive’s unique design 
improves on A-bomber performance 


The unique ball ‘gous n design of th 

9 KVA hydraulic constant spe¢ 
performance of ‘tes Douglas A4D Sky 
viding a more reliable drive luc 
size. The simplicity and symmetry 
parts also permit the drive t 
completely oil-filled system. 


OIL-FILLED SYSTEM 








RESERVOIR 


COOLER 


VERSATILE 9 KVA DRIVE allowed addition of starting gears on A4D 
application 





The General Electric hydraulic constant speed drive 

ADVANTAGES OF G-E OIL-FILLED DESIGN is currently being built in 9 and 20 KVA sizes. Drives 

can be built up to 60 KVA covering a wide range of 
LESS WEIGHT no scavenge pump or vent line required SPeSts GRE many COMES Vat 

FOR SPECIFIC INFORMATION on how a G-E constant 

SMALL OIL RESERVOIR no space needed for deaerati speed drive can be designed to suit your particular 

application, contact your General Electric Apparatus 

ALL-ATTITUDE OPERATION not affected by aircraft Sales Offic For further technical information on 

these G-E drives, write for bulletins GEA-5979 and 

GET-2480. Address request to: General Electric Co., 


SIMPLIFIED COOLING circulating oil cools all driv Section 221-5, Schenectady 5, N. Y. 
components Progress /s Our Most /mportant Product 
POSITIVE LUBRICATION 


reek eons mes oes GENERAL @@ ELECTRIC 


maneuvers 





DEDICATED TO AMERICA’S DEFENSE : —— = Ren a = inn manne man 

















7 —. IN ROUGH WEATHER G-E 
eek Electronic Co-pilot keeps 
_plane’s wings level, for 


“smoother, faster flight. 
Smee 









HOW ELECTRONIC CO-PILOT KEEPS WINGS LEVEL ELECTRONIC CO-PILOT KEEPS NOSE STRAIGHT AHEAD 
FOR ACCURATE FIRING 


Without system, a gust of wind causes plane to roll violently Without system, an “air bump” can cause plane to yaw rapidly 
back and forth. Plane can go out of control. back and forth, ruining pilot's aim. 





~_ + Se 
S i. > ---—>—> 
AN _ 4 
a as 
With system, plane still rolls on first shock, but then smooths out With system, plane recovers quickly from yaw and, with plane 


quickly, returning to level flight. flying straight, pilot can fire accurately. 


NAVY PILOTS SHOW HOW NEW 


O-E ELECTRONIC CO-PILOT SMOOTHES 


High speeds of military jets demand automatic flight control system 
to give pilots a steady plane, time for other essential duties 


\ jet pilot whose plane hits an “air bump” in the sky at extremely high This Electronic Co-pilot gives Navy jet pilots an almost superhuma 

speed is somewhat in the same situation as the man driving an auto- helping hand in controlling their craft. At the first “bump”—caus¢ 
mobile without shock absorbers over a wash-board road at 80 miles an either by natural air currents or by any other air disturbance 

hour. The plane can be very difficult to control; and before the pilot electronic helper immediately analyzes the situation, then automat 

can correct the roll, pitch, or yaw, his plane can be far off the correct cally adjusts the controls to keep the plane flying level. It all happens ’ 
flight path. In combat his plane might be rendered ineffective before so fast that the pilot hardly knows it happens at all; but he knows his 

he could fire a shot. G.E.’s Electronic Co-pilot solves the problem. plane flies steadier, easier when he turns on the Electronic Co-pilot. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


THIS ADVERTISEMENT IS REPRESENTATIVE OF THE MANY MESSAGES SPONSORED BY 
GENERAL ELECTRIC TO INCREASE GENERAL PUBLIC KNOWLEDGE OF THE PROGRESS BEING MADE IN AVIATION 
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IN COMBAT, the Electronic 
Co-pilot gives the pilot a 
4 


steadier plane, which im 
proves his aim. 













ON LONG FLIGHTS, the 
over” to give the pilot a 
rest, time for other duties. 





ieee 
FOR “HANDS-OFF” FLYING, pilot sets Electronic Co ‘SEAGOING SPECIALISTS” Aviation Electricians—check out G-E equip: 
pilot and plane holds course or altitude automatically The Navy offers young me e than 60 different trades, gives them toy 
g and extends to them the | se of practically ‘ portunity 


BUMPS IN THE 9 


This new flight control system also leaves the Navy Dp lot free to 





ittend to such important duties as checking instruments and 1 


tion, or to take a well-deserved rest from flying the plane. Once th G-E TECHNICAL REPRESENTATIVES help keep Navy specialists up-to-date or 
P Here, G-E engineer Willie Jaques demonstrating a new 
autopilot is set, the plane flies “‘on-course” automatically. General Electric checking device for servicing complex aircraft electronic geat 
’ The Design and Development of the Electronic Co-pilot typifies 
G.E.’s close co-operation with all the Armed Forces, in this case the 
Navy’s Bureau of Aeronautics. From earliest design—through devel 
opment, testing, evaluation and production General Electri the 
air frame manufacturers and Armed Forces’ specialists work close 
together, each contributing of his own parti ular skill and resources. 
This teamwork is daily adding to America’s strength, providing oun 


highly trained military men with equipment that is worthy of their 


ee 


skill. General Electric Company, Schenectady 5, New ¥ 
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MISSILE SYSTEMS AERIAL CAMERAS 
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FLYING SUITS 





AIRBORNE COMPONENTS COMPONENT DE-ICING PRECISION INSTRUMENTS BATTERIES 
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LIQUID STORAGE ELECTRONIC EQUIPMENT ROCKETS INDUSTRIAL PROCESSES 


Here’s whereG-E heating equipmentcanhelp you 
keep components at operating temperatures 


Whenever your equipment, complete LET US ANALYZE YOUR SPECIALTY HEATING PROBLEM 


systems, or manufacturing process re- 
quires the addition of heat to assure 
proper functioning, General Electric 


A General Electric specialty heating ex- any specialty heating problem, contact 
pert is available to work on your — 1- your G-E Apparatus Sales Office or send 


; lar heating requirement. So, if you have coupon below for more informatior 
specialty heating equipment can help a F , - 


you quickly and economically. 


Problems of supplying heat at high 
altitudes, keeping critical fuels at 


correct temperatures, maintaining mis- 


‘| 
ml 
{ 
1 
i 


4 


om 


sile components in a “ready to fly” 


SEND FOR FREE BULLETIN ON G-E SPECIALTY HEATING EQUIPMENT 
Setion G0D6-4. Schenectady &, 0. ¥. 


Please send me bulletin GEA-6285, G-E specialty 
heating equipment. 


condition, providing the best thermal 
environment for manufacturing proc- 
esses, reducing dangerous component 
cing in flight, helping to keep personnel 
comfortable when exposed to extreme 
cold, providing the optimum operating ‘ : 

for immediate project 


temperature for electronic and hy- 
for reference only 





temperature conditions for structural Name 

testing, and many other special appli- — 

cations have all been solved by General —_— 

tlectric specialty heating equipment. f 

— lita City State 


draulic components, duplicating high- ! 
| 











Industry Enlarges 
Super-Alloy Capacity 


A new facility capable of producing 


250,000 Ib. a month of super-alloy 


steels for manufacturers of 


and other high-quality metal products 
has been opened at Watervliet, N. Y.., 


by Allegheny Ludlum Steel Corp. ‘Th« 
new plant guarantees availability of 
super-alloys, tool steels and high-quality 
stainless for time 
company its capacity is ten 
times present demand 
Allegkeny’s new Watervliet 
department uses the consumable ck 


some to come, th 


Savs, aS 


meiting 


trode process for producing quality 
steels 
Like induction vacuum melting, it 


is designed to eliminate 
difficulties encountered when alloys con 
taining appreciable amounts of titanium 
and aluminum are used for fabricating 
parts such as jet engine turbine wheels 
allovs are difficult to work when 
ictices 


production 


Chesc 
made by conventional melting pr 
in air. 

In the consumable electrode 
the electrode is cast of a 
mined composition alloy from a larg 
production-size electric furnace air melt 
The electrode is then remelted 
vacuum by arc-melting, 
high-quality product 

The two-stage process, with the sé 
ond stage done under vacuum, result 
in a product with 
over direct-arc melted 
terials: 

e High degree of cleanliness, through 
removal of non-metallic inclusions 
(such as titanium oxides, nitrides and 
carbonitrides) and excess gases. 

© Better homogeneity, through contro] 
of the segregation of high-densit 
such as molybdenum and 
the center of large billets. 
¢ Improved workability and 
soundness, resulting in increased vields 
e General improvement of mechanical 
properties. 

Allegheny Ludlum states that the 
final product compares favorably with 


proce . 
predeter 


under 


producing 


these advantages 


furnace ma 


met ils 
tungsten im 


ingot 


metal made in the induction-heated 
vacuum furnace (AW Sept. 6, 1954, 
p. 42). 


To date, the consumable electrode 
process has been used to make nickcel- 
base super-alloy ingots up to 12 in. in 
diameter and weighing 1,000 Ib., and 
iron-base super-allovs 16 in. in diameter 
and weighing 2,000 Ib. 

The company sees possibilities for 
the production of high-purits 
from the combination of the consum 
able electrode and the induction vac 
uum processes. The electrodes would 
be cast from a vacuum induction melt 
and then remelted under vacuum by 
the consumable electrode process. 


ingots 
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Missile Ready. ra 


Pressurized ... fully checked ...in a word, 
ready! This Greer Gas Booster and Missile 
Checkout Test Unit has charged the system with high pressure gases 
at 6000 psi, accurately checked pressures of all gases and fuels. It has made 
a complete, positive Go and No-Go checkout of the electrical system, 
including power supplies. On many a launching site this self-contained 
test unit, another product of Greer engineering, insures 
that costly missiles will come unfailingly to life 
at the count-down. 













qf 
om _ * 
Qoeration Big Lift! 
Sure, safe lifting of heavy aircraft calls for this 
Greer Hydraulic Jack Power Supply Unit which operates up to 
eight jacks simultaneously under every condition of climate or location 
. from — 65° to +- 180° F.... sea level to 6000 feet. 


Scramble$ ve. time is precious, this self-propelled 
Greer Pneumatic Starter starts any type jet aircraft engine in about 
“ 30 seconds—heats air to 500° F., delivers it 
at 125 ppm and 55 psig 





Write or call for details today! 


GREER HYDRAULICS INC.+ N.Y. INTERNATIONAL AIRPORT + JAMAICA 30, NEW YORK 


Fielé Offices: 25 $. Main Street, Dayton + 6736 Lankershim Bivd, H. Hellywood 
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PRODUCTION BRIEFING 





>» McCauley Industrial Corp., Dayton, 
Ohio, has appointed Standard Acro 
Engine Ltd. of Winnipeg, Manitoba, 
as a Canadian distributor for its pro- 
pellers. 


> Marion Electrical Instrument Co. 
recently transferred all operations to a 
new, half-million-dollar plant at Grenier 
Field, Manchester, N. H. Airport loca- 
tion makes possible rapid liaison with 
customer plants. 


> Bristol Engineering Corp. has leased 
a 33,000-sq. ft. factory building in 
downtown Bristol, Pa., to house _ its 
Electronic Division and experimental 
and fabrication shops, including facili- 
ties for testing various aircraft compo- 
nents. 


P Fairchild Engine Division, Fairchild 
Engine & Airplane Corp., has moved 
to new facilities at Deer Park, Long 


Island, N. Y. 


PA spray header system 13 ft. long, 
using 82 ft. of Koroseal high impact 
rigid pipe, has been constructed by 
Barber-Webb Co., Los Angeles, for 
metal bond cleaning of airframe parts 
where exterior exposure to acid would 
cause metal corrosion. 


> American Airmotive Corp., Miami, 
Fla., was sold to the Bankers Life and 
Casualty Co., Chicago, and will be 
headed by Charles E. Lewis. It is ex- 
pected that facilities will be expanded 
under the new ownership. 


> TY camera is used on a 35,000-ton 
forging press in the U. S. Air Force 
Heavy Press Plant at the Aluminum 





Company of America’s Cleveland 
Works. The camera, located in the 
press foundation, indicates excessive 
off-center loading that might unbalance 
machine’s accuracy or cause damage to 
the press. 


> Lycoming Division, Avco Manufac- 
turing Corp., Stratford, Conn., is using 
Impco RC-2 compound to seal radial 
aircraft engine parts following cooling 
shrinkage. Developed by Bakelite Co., 
RC-2 is compounded and supplied by 
Impco, Inc., Cranston, R. 1. Bakelite 
reports a 20% saving in production 
cost and 40% reduction in cycle time 
with this new compound. 


> National Plating Co., National City, 
Calif., has received the first subcontract 
order for chemically milled aluminum 
doors and doublers on Convair’s super- 
sonic delta-wing F-102A all-weather 
interceptor. 


> Kaiser Aluminum & Chemical Corp. 
is expanding capacity at its Trentwood, 
Wash., rolling mill for stretching alu- 
minum alloy plate for aircraft struc- 
tures. The company is doubling the 
power of its present 5-million-Ib.-pull 
plate stretcher and will also add another 
5-million-lb. unit. Other new equip- 
ment includes plate heat-treating facili- 
ties capable of handling 2 million Ib. 
a month, high-speed cutting and shear- 
ing units and a variety of other plate- 
handling machines. 


> Fischer & Porter Co., Hatboro, Pa., 
is installing instrumentation system for 
a fully automatic altitude test chamber, 
measuring 24 ft. in diameter, erected 
by Douglas Aircraft Co. at ‘Tulsa. Cost 
of the test chamber is more than 
$1 million; the instrumentation costs 
approximately $140,000. 


P International Business Machines 
Corp. has formed a Military Products 
Diy. to operate as a self-contained en- 
gineering, manufacturing and adminis- 
trative unit with Charles F. McElwain 
as general manager. Administrative of- 
fices of the new division will be at 
IBM headquarters in New York City; 
research engineering and manufacturing 
facilities will be at Kingston and Vestal, 
New York. 


> Convair Div. of General Dynamics 
Corp., Fort Worth, has ordered more 
than $650,000 worth of titanium bolts 
from Standard Pressed Steel Co., Jen- 
kintown, Pa. The 5,000 lb. of titanium 
bolts on order can replace 8,750 Ib. of 
steel bolts. 


> Chance Vought Aircraft Corp., 
Dallas, has set up a records management 
program to save file storage space. Last 
year 425 file cabinets were released for 
re-use through transfer of material to 
a central storage unit and 1,600 boxes 
of records were destroyed. 


> Plastic and Rubber Products Co. has 
received official Air Force approval of 
their compound No. 4007-70, which 
meets MIL-P-18917 for high tempera- 
ture hydraulic applications. 


> Atomic Instrument Co. has acquired 
controlling interest in Kaye Develop- 
ment Co., Inc., manufacturers of color 
cvaluation . instruments and detection 
devices. 


>A miniature film technique, known 
as photofluorography, brings industry 
an economical X-ray method, with re- 
duced film and processing costs. It 
has been applied to X-ray inspection 
of heavy industrial products such as 
castings, ordnance and weldments, where 











voltages in the range from 250,000 to 


2 million are required. 


> Scintilla Div. of Bendix Aviation 
Corp. will complete its $2-million ex- 


pansion program by the end of this 
year. The program includes facilities 


for manufacturing and research. 


>» West Coast Div. of H&B Machine 
Co., Inc., will gain a 50% increase in 
capacity to produce structural parts for 
military aircraft when it moves to its 
new plant at 10117-21 Jefferson Blvd., 
Culver City, Calif. 


>» Mid-Air Equipment Corp., 315 West 
9th St., Los Angeles 15, Calif., has been 
formed with Gerald W. Middy as pres 
ident and Peter DeVere as vice 
dent. 


presi- 
The new firm offers complete 





Mighty Mouse 
And 
The Sabre 


“Clean” F-86D Sabre lines up on target 
(right). Ready for the kill, Sabre’s 
belly rocket pod drops automatically 
(below right) and first rocket starts on 
its way in stream of black smoke. A 
fraction of a second later, a full volley 
of 2.75-inch Mighty Mouse rockets are 
on their way. 
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territorial coverage for aircraft and com- 
ponent manufacturers as well as aircraft 
brokerage and aviation consultant serv- 
ices. 


> Commercial Research Laboratories, 
Inc., recently purchased by George L. 
Nankervis Co., will continue to oper- 
ate with its own personnel under the 
direction of Claude E. Cox, 
president, as Commercial Research Dis 
The company 
production test equipment for the ait 
craft 


forme! 
manufactures lab and 
; | 

industry 


> Sperry Gyroscope Co., Ltd., Brent 
ford, England, will serve as 
Vickers, Inc 
two 


R ind 


ih OVCTSCdS 
manutacturing source for 
iircraft hydraulic 
plants are divisions of 


Corp 


systems Che 
Spe rl 


> Mergers: Kelite Corp. has absorbed 
Chemtox Co., Ltd., which becomes the 
Kelite Hawaii Factory Branch at 1082 
S. Beretania St., Honolulu 14, with 
David H. Warner, former president as 
manager. . . . United States Gasket Co., 
Camden 1, N. J., and Belmont Packing 
& Rubber Co., Philadelphia 38, Pa., 
have consolidated their product lines, 
sales organizations and activities under 
U. S. Gasket-Belmont Packing, with 
Harry Stott as general manager. .. . 
American Relay & Controls, Inc., for- 
merly a subsidiary of Ohmite, merges 
with Ohmite Manufacturing Co., 
Skokie, Ill. . . . Pheoll Mfg. Co., Chi- 
cago, manufacturers of nuts, 
bolts and special fasteners, has _pur- 
chased Voi-Shan Mfg. Co., Inc., Culver 
City, Calif., which will operate as a 
Pheoll 


SCTCWS, 


ubsidiary of 








SHOWN IS COCKPIT OF MARTIN 8-57 


OFF TO A GOOD START... 


When the pilot completes his cockpit check list Olin Explosives Division experts have already 
and engages the starter, the B-57 is off the helped crack many a tough jet-age nut. The fact 


that their unmatched knowledge and know-how 


runway in the fastest time possible . . . because t , . 
y o is automatically placed at the disposal of a 


Olin Starter Cartridges supply instant, reliable f aq - Marti 
starting energy at the flick of a switch. With | ™@nutacturer is one important reason Martin 
split seconds often the difference between and ‘many others ase colmg on Ole in an 
- ; - - > tie increasing number of problems. It may be that 
success OF failure in an aircraft s tactical mission, creative utilization of solid propellants and ex- 
designers and engineers now increasingly look _pjosives offers the best and fastest answer to 
to solid propellants as the easy-to-carry, easy-to- some of your own present problems. A call to 
use answer to eliminating cumbersome ground Olin will soon have you talking to men who 
accessory equipment. can provide you with technical assistance. 


Olin Solid Propellants and Explosives Are Ready For 
Use In The Following Applications: 
* Missile Propulsion Units, Boosters @ Power Packages for External | 


and Sustainers, ATO Motors Stores, Canopies and Pilot OLIN MAT I F A ON CH cM ICAL 


® Solid Propellant Turbo Jet Engine Seats Forced Ejection Systems 


Starter Cartridges @ High Explosives, Ignitors, Fuses, 
Detonators, Flares, Pyrotechnics 





® Gas Generators and Auxiliary 
Power Units Explosive Formation of Metal Parts 


86 








Navy Contracts 


Following is a list of unclassified con- 
tracts for $25,000 and over, as released 
by Navy Contracting Offices: 


AVIATION SUPPLY OFFICE, Philadel- 
phia 11, Pa. 

International Business Machines Corp., 
7800 Ogontz Ave., Philadelphia 38, Pa., 
magnetic tape, (288/8100/56), $37,370 

North American Aviation, Inc., Columbus 
Div., 4300 E. Fifth Ave., Columbus 16, Ohi 
maintenance parts for AJ aircraft, (383 
2110-1747/51), $48,348. 

Air Products Co., P. O. Box 719. Ingle- 
wood, Calif., gear boxes, (383/2110-1568/51, 
$83/2110-1227/52), $114,880. 

Grimes Mfg. Co., 515 N. Russell St 
Urbana, Calif., gears, knob assemblies and 
keyers, (383/29031-49-E 5/1, 2/56), $68,302 

General Electric Co., 1405 Locust St 
Philadelphia 2, Pa., brush package assem- 
blies, (383/2140-449/52, 383 /2140-219/53, 
383/2140-102/54), $31,795. 

Eclipse-Pioneer Div., Bendix Aviation 
Corp., Teterboro, N. J., servos, (383/2255- 
226/55), 19 ea., $37,600. 

Main Specialty Co., 257 Front St So 
Portiand, Me., connectors, (IF B-383-29-56), 
4,000 ea., $35,200, 

Foote Bros. Gear & Machine Corp., 1545 





South Western Blvd., Chicago 9, Ill... wear 
box assys, (383/2110-1481/50), 24 ea.. $25.- 
738. 


Chicago Aerial Industries, Ine., 19806 
Hawthorne Ave., Melrose Park, Ill, servi 
ing of photographic equipment (383/23055-1 
G 6/1/56, 383/2110-1007/52), $45.000 

Soderberg Mfg. Co., Ine., 628 S. Palm 
Ave., Alhambra, Calif., lights, bases: light 
(less lamps); lights (wings), (383/29031 
86-E-5/1,2/56), $26,405 

Eclipse-Pioneer Div., Bendix Aviation 
Corp., Teterboro, N. J., servos (383/2120- 


592/51, 383/2120-49/54 383/2120-15/55) 
$40,527. 

Holley Carburetor Co., 11955 E. Nine 
Mile Rd., Van Dyke, Mich., maintenance 
parts for Holley fuel controls, (383/2117 


171/50), $32,139. 
Lear, Inc., Lear-Romec Div., Abbe Rad 


Elyria Ohio, pump assys (383/2150 
115/52, 383/2150-516/53, 383/2150-179/54) 
48 ea., $27,584. 

Revere Corp. of America, Wallingford 
Conn., meters, (383/29041-186 x 6/1/56), 


227 ea., $52,401. 


AiResearch Mfg. Co., 9851-9951 Sepul- 


veda Blvd Los Angeles 45, Calif., valve 
ASSYS., (383/2110-1594/51 383/2110 
1269/52), $67,077 


Aviators Clothing Co., Ine., 143 Main 
St., Beacon N Y fiving jackets and 
trousers, (IF B-383-1058-55), $220,275 

American Machine & Metals, Inc., United 
States Gauge Div., Clymer Ave Sellers- 
ville, Pa., indicators, (IF B-383-19-56), 1,226 
ea., $46,693. 

20th Century Paint & Varnish Corp., 456 
Driggs Ave., Brooklyn 11 N. Y., paint 
(IF B-383-4-56), $40,119. 

Holley Carburetor Co., 11955 Kk. Nine 
Mile Rd., Van Pyke, Mich., carburetor spare 
parts, (383/29023-11 P 6/5/56), 4,272 ea., 
$27,426. 

Utica Div., Bendix Aviation Corp., Utica 
N. Y., generator drive assys., (383/2150- 
466/53, 383/2150-149/54), $174,487. 

Western Gear Works, 2600 KE. Imperial 
Highway, Lynwood, Calif... gear boxes 
(383/2110-164/54), 49 ea., $25,602 

French Mfg. Co., 15 Union St., Worcester 
Mass., poncho, (383/29045-7 G 3/8/56), 
6,460 ea., $45,866. 

MeDonnell Aircraft Corp., 1’. ©. Box 516, 
St. Louis 3, Mo., maintenance parts for 
F2H aircraft, (383/2110-1700/51), $412,018. 

Lewis Engrg. (Co., 339 Church St, 
Naugatuck, Conn., indicators, (IF B-383- 
96-56), 1,133 ea., $32,064. 

Henry Spen & Co., 1995 Pitken Ave., 
Brooklyn 7, N. Y., spray outfit, corrosion 
preventive compound and aircraft engine 
pre-oiler, trailer mounted, type MA-2, 75 
ea., (RFP-1347), $262,220. 
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are the right 
answers to all your 
valve problems 


Here under one roof at Clary is every facility to solve your fuel, 
hydraulic,and pneumatic valve problems. Here are excellent design- 
engineering, manufacturing and laboratory facilities...able to 
produce small valves or large valves... existing valves or brand- 
new ones... valves of every description for airframe and missile 
applications...from the small precision Avron valves shown below 
to complex propellant valves. 
So when you think of valves, we hope you'll think of Clary. We'd 
like very much to be of service to you. 


AVRON High Pressure Bleeder Valve, 3,000 psi. Self- 
sealing, spring and pressure-loaded closed. Bleeds 
water, air, etc. from pneumatic and hydraulic sys- 
tems under pressure 


{ 





AVRON Air and Fluid Pressure Regulators. Tempera- 
ture range in qualification tests, —65°F. to +-250°F. 
Relief functions are independent of regulation. Pres- 
surization between 0 and 100 psi, for such uses as 
reservoirs, compartments, anti-icing, radar wave 
guide channels, pneumatic and fluid control systems. 








AVRON Aircraft Drain Valves. Self-locking and self- 
sealing. All standard styles and sizes of inlet and 
outlet fittings are provided for 
tube, pipe and hose, sizes 4", 
%” and '%”. For use with all 
types of aviation fuels, includ- 
ing JP-4, plus other fluids such 
as alcohol, water, hydraulic 
fluid, ethylene glycol 





AIRCRAFT DIVISION, Dept. W115 
CLARY CORPORATION, San Gabriel, Los Angeles County, California 
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enclosures... 
Plexiglas 55 


On the Cessna T-37 and on many other 


military and commercial aircraft, 
PLexicias 55 is providing significantly 
longer service life for transparent enclos- 
ures. This grade of acrylic plastic is char- 
acterized by notably improved craze- 
resistance and a higher maximum useful 
service temperature. These advantages are 
combined with the traditional clarity, 
formability and weather-resistance of 
PLEXIGLAS—aviation’s standard transpar- 
ent material. 


The list of planes now using PLEXxIGLAs 

55 includes: 

Douglas A4D, F4D-2 

Douglas DC-7, DC-6B, DC-6 

Cessna T-37 Lockheed T-33B 

Convair F-102 Martin XP6M-1, B-57B 
North American FJ-4, F-100 


Boeing B-47 
Beech T-34 





We will be glad to send you detailed 
information on PLexicitas 55. For the 
planes of the future, we are working to raise 
the quality of transparent plastic to an 
even higher level. 

PLEXIGLAS is a trademark, Reg. U.S. Pat. Off. and in 
other principal countries in the Western Hemisphere. 


Canadian Distributor: Crystal Glass & Plastics, Ltd., 
130 Queen’s Quay at Jarvis St., Toronto, Ontario. 








ROHM & HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
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On Traffic Control: 


CAA Defended... 


Finally, in your October 10 issue, it seem 


that the civil aviation idustry is awar 
of what we in air trafic control have been 
iware of for the past 10 years. First, let me 
say I do not presume to be an expert but 
I have been in aviation since 1938 and in 
ur trafic control with CAA since 1942 
hirteen years of that time have been spent 
as chief of air traffic control facilities and 
two years as consultant to foreign govern 


ments in assisting them in establishing their 
airways systems. 


Smith 
ot 


Gen (Lt. Gen Joseph 
the Military Air Tr 
Service) should be commended for his out 
spoken viewpoint has 
needed to point up air traffic controls’ rea 
troubles. 


Smith, 


commander insp oT 


1 | 
which long been 


From your article it did not apps 


i 

AA but rather the 
CAA has known 
every attempt ¢t 
uation has resulted 
in a stalemate due to lack of budget. When 
CAA took over numerous control towers in 
1942 at the request of the military, it had 


that he was condemning 
itself. Actually, 
some time, but 
improve the sit 


system 
this for 


orrect or 


equipment made available to it that | 
mitted it to carry the load at that time. W 
ill] recognized the fact that this would not 
be sufficient in the long run but instead of 


increased funds for implementation of new 
nav/aids svstems we were continually f | 
with spreading existing services and aids 
over a larger system with even less operat 
ind maintenance moncy. 


Obsolete Equipment 


It is intent to say that CAA j 
lameless, nor to fix the Vhere 1] 
is no expert well enough qualified to act 

In 1945 delays that 
is becoming burdens 
being experienced. Our attempts to call th 
industries’ attention to this fact seemed t 
result in “The CAA is responsible let them 
figure it out’. And actually they 
that. But when a tire blows out 
to replace it—what did the CAA have t 
use as replacements? In 1949 we attempt 
to establish irea control system that wa 
defeated due to lack of equipment 


not my 
} * 
0 ame 


1s judge 
to 


ire ret 


now mune were the 


did just 


you h i\ 


in 


I lay 


low altitude control is essentially the same 
thing and is being used only because ai 
space utilization became so critical some 
thing had to be done. But if you reall 
want to see how it works, ste p int mn 


pproach control facility 


tude without the 
ment specified for its use. 
Anyone really 

knows that 


} 


exercising low alt 


control minimum equip 


m to 


congestion 


conversant in aviat 
radio fr 
ig problems in providing air 


day 
iS One 


jucncy 
of our 


trafhe contro] and nav/aids services. But 
what has the military given CAA to op 
with this problem? Virtually every militar 
reserve base has doled out bsolete VHI 
equipment that requires excessive mainte 
nance and still will not operate efficienth 
Do you have any idea what that does t 
CAA’s maintenance and staffing budget? 
Operationally speaking, ask the military pilot 
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friation Week welcomes the opinion 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week, 330 
W. 42 St.. York 36, N. Y. Try to 


keep letters under 500 words and give a 


Vew 


genuine identification. We will not print 
anonymous letters, but names of writers 
will be withheld on request. 
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NEED A 
"BEARING BARRIER” 
BREAKTHROUGH ? 





The Jet Age is tough on bearings—and getting tougher 
all the time. Only yesterday jet plane designers were bat- 
tling the sound barrier, and HY ATT was helping break 
some of the “bearing barriers” that barred the way. 


CALL HYATT FOR Today guided missiles face the heat barrier—and all the 
countless new problems it poses. With speed and heat 


HELP IN A HURRY! soaring steadily higher, HY ATT’s “know-how” 


more helpful than ever. Nobody knows more, and few 


becomes 


know as much about high-speed, high-temperature preci- 
& § I / 


sion roller bearings. So we repeat... 


1en you neec sari ier’ breakthrough 
When you la “bearing barrier” breakt! gl 


—call HYATT for help in a hurry! 


HYATT BEARINGS DIVISION © GENERAL MOTORS CORPORATION Ne W. J. 
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@ LETTERS 


tbout vast improvements in safety and eff | 

cient movements of air trafic. When you NORTH AMERICAN’S 
consider that the Cleveland Airport was onl 

one of many units in the Control Area you 

must agree that something is wrong when 


an overworked federal official must pay Columbus Division 


homage to a Municipal employee and b« 


obligated to him for his livhihood 
At combined mectings in the New ¥ 


Region, the 5 Center Chiefs were lost in 
the army of Tower Chiefs present Ihe 
veight of numbers was felt and prevailed 
Center Chiefs muzzled their true thoughts 
for reasons of self-preservation and futility 
How can intelligent men come up with soh 
tions to problems under thesc¢ mnditions? 
How can large overall problems be solved 


by towel personnel whosc concepts of trafh 
ontrol seldom extends beyond a small | 

irea and up to a few thousand feet? lo 
much local thinking in the CAA” has been 


said over and over again! 


5 


{> The flood of personnel into. trath 





ontrol facilities without proper testing and ff . 
screening has presented many internal prob Oo ers ~~ 


lems This includes the veterans, mam od 

vhom have “the world owes me a living” 

ittitude and the many INSAC personnel ENGINEERS 
who have been dumped into control center 

ind the “buck passed” to the chief con 


trollers for the evaluation and possibly th complete design facilities 


exhausting and time-consuming process of 


ger rid of them. in OHIO 


There is quite a large number 


“professional freeloaders” occupying pos a eee ee ee of N Ame AY 
trons from low to high grades. These ar se : Teves ys ee ‘ ‘ i : . 
the type who are more skilled in getting a Aviatiol! lluizing Wie most moaern i 2 aeveiopment 
job than in doing it. facilitie are achieving new design successé the com 

Most modern organizations have testing pal that has built more airplanes than ar ther in the 
programs for even relatively minor position world. Included is the Nav’ latest FURY JET, the FJ-4 
of little responsibility. Yet for the high] Important, new airplane projects are in various stages of 


responsible position of protecting lives 
safe control, the CAA has filled many posi ; ate : 

tions in an irresponsible manner. Being a HIGH OPPORTUNITIES FOR EXPERIENCED ENGINEERS: 
student of personnel administration I have nt ae . 4 ; “Se i ile ee te Pre 
been aghast at some of the practices dite — — + Guat —ineeggeccagt =. Ghee 


design and test 


\ T é n Ex er A i Tunnel Mode esigner 
(5) Two questions— 
IPR 4 r + T, Mechar 3] Encineer 
Why were the recommendations of the . , ag. ‘ ie t 
. . neé I ,erc I ndgl- 
Cresap, McCormick, Paget Management + ‘ i sat eRSEN = 


Team muzzled? What did they contain? neers and many others 
(he Department of Commerce spent $100, 


} 


000 for this carver, had hensaeneelted Write, phone or wire collect for more information: Engi- 


one of the groups. They were impressed neering Personnel, Department 56AW, Columbus 16, Ohio 
md already were aware of many of th Phone DOuglas 1851, Extension 875. 


problems I discussed with them 


Political Lobby 


What happened to the proposed action of 
the former D. O. C. Under-Secretary for 
Transportation to return the control towers 


C 


to municipal responsibility and to have th 
local governments assume the responsibility 
for their own airport development? When 
this idea was laid beside the “pork barrel,’ 
what prevailed? The political lobby of lo 
politicians and control tower personnel was 
1 vital factor in influencing the thinking of 
pilot groups. How long would any local 
official last if he failed to provide uniformit) 
with other cities under federal coordination 
and advice? 





Engineering Ahead for a Better Tomorrow 


N ORTH American Aviation, INC. 


s. U.S. Pat. Off, COLUMBUS DIVISION 


Philosophical. One of the announced pr 
grams of the present administration was a 
return to a proper philosophy of govern 
ment. The federal Government was to | 


return many responsibilities it had assumed |! 
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SIDELIGHTS ON THE SCIENTISTS 


number fl of a series 


———— mnt Ve Deve aunt Lab ew 


Scientists 
and 
Their 
Children 


SoME OF THE YOUNG FELLOWS on our 
staff have been analyzing our files of 
personal data regarding scientists 
and engineers here at Hughes. What 
group characteristics would be 
found? 

With additional facts cheerfully 
contributed by their colleagues they 
have come up with a score of rela- 
tionships—some amusing, some quite 
surprising. We shall chart the most in- 
teresting results for you in this series. 

Results may be to some extent 
atypical due to California locale. Yet 
we would surmise that they are fairly 
representative. Some may well lead to 
soul-searching: “How am / doing in 
my chosen field? In my projected 
career, am I near the point of opti- 
mum advancement, or am I just some- 
where along the way?” If the time 
should when a move is indi- 
cated in your case, we hope you will 
give serious consideration to joining 
the exceptional group at Hughes. 


come 


* * - 


IN OUR LABORATORIES here at Hughes, 
more than half of the engineers and 
scientists have had one or more years 
of graduate work, one in four has his 
Master's, one in 15 his Doctor’s. The 
professional level is being stepped up 
continually to insure our future 
success in commercial as well as mili- 
tary work. 


Scientific Staff Relations 
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Security considerations have largely 
obscured Hughes’ pre-eminence as a 
developer and manufacturer of air- 
borne electronic systems. Hughes is 
now largest in the field. The Hughes 
research program is of wide variety 
and scope. It affords exceptional free- 
dom as well as exceptional facilities. 
Indeed, it would be hard to find a 
more exciting and rewarding human 
climate for a career in science. 

Our program includes military proj- 
ects in ground and airborne electron- 
ics, guided missiles, automatic con- 
trol, synthetic intelligence and pre- 
cision mechanical engineering. Proj- 
ects of broader commercial and scien- 
tific interest include research in semi- 
conductors, electron tubes, digital and 
analog computation, data handling, 
navigation, production automation. 


Ricut Now we have positions for 
people familiar with transistor and 
digital computer techniques. Digital 
computers similar to the successful 
Hughes airborne fire control 
computers are being applied by the 
Ground Systems Department 

to the information processing and 
computing functions of the large 
ground radar weapons control 
systems, Engineers and physicists 
with experience in these fields, 

or with exceptional ability, are invited 
to send us their qualifications. 


Hughes 


RESEARCH AND DEVELOPMENT 


LABORATORIES 


Culver City, Los Angeles County, Calif. 
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@ LETTERS 


to appropriate local and state governments. 
Should the federal government pay for local 
police because a few trucks operating under 


ICC rules are routed through a city? 
Should federal officials exercise a proper 


federal responsibility or should they be re 
duced in authority to the role of standing 
beside a “pork barrel’’ doling out funds in 
proportion to local pressure? Should a 
municipal employe tell a Federal official 
what to do? 

Financial. In my opinion a 
waste of funds is apparent. This is obvious 
by a number of examples. (1) The alleged 
shortage of CAA personnel is not the prob- 
lem—it is the lack of qualified personnel. 
Quality rather than number is the problem. 
(2) The political diversion of Federal funds 
to pay for local services and responsibilities 
deprives a true Federal function—the control 
centers—of adequate funds for the necessary 
improvements to keep abreast of industry 
growth. The New York and Boston Centers 
are depressing hovels in which to work. 
(3) Local “buck passing” results in political 
pressures which causes Federal personnel to 
spend too much time with local problems. 
(4) Local officials are more interested in 
seeking Federal funds than they are in carry- 
ing out their official responsibilities 


tremendous 


Name WHTHHELD 

IATA Taken to Task 
The article in the October 24th issue 
regarding the objectives of the IATA 


(International Air Transport Assn.) demon- 
strates vividly the insidious campaign of this 
organization to strangle, bit by bit, virtually 
ill private aviation in this countn 

I sav virtually, because, if thev are 
cessful in their efforts, only 
the United States and the 
free to use the facilities intended for all 


The 


suc- 


the airlines of 


military will be 


iirlines of this country can account 


for only a small percentage of the total 
use made of the navigational and airways 
facilities. 

The recommendation of the IATA to 


raise the VFR minimums to 1,500 feet and 
the 


} 
consistently 


> miles is aimed primarily at private 
and business flver who each vear 
make up the vast majority of the number of 
the U.S 

the 


1round 


urwavs of 
fivers flew 
thousands of 


uircraft using the 
Last vear, 
lent ot 


earth 


private equiva- 
the 
the 


uirlines 


trips 
exe eede d 
by the 


Business flyers alone 
number of hours piled up 
of the U.S. 


Now we are 


tives of 


faced with these representa 


ind 
for 


ve greatly detrimental to the 


foreign airlines, 


that, 


government- 


owned at igitating regulations 


which would 
majority. 
Thanks to the AOPA, 
greatest of all the tail 
the dog is far from being a reality 


No that 


needed in the navigational aids and a 


this 


wagging 


God, 


cases of 


ind 


one denies improvements arc 
irways 
control system, but let’s go about making 
the fair 


just manner. 


necessa§ry improvements lil a ind 
Howarp L. MoxHamM 

208 La Guayna Drive, N. E 
Albuquerque, New Mexico 
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History's first man-made satellite is scheduled for 
flight by mid-1957. Much of its success will depend 
upon almost unbelievably accurate mechanical 
power transmission equipment, such as the intricate 
mechanism shown here which WesTERN GEAR de- 
signed and manufactured for classified missile and 
rocket application. 

If yours is a problem requiring utmost precision in 
the transmission of motion or torque through mechan- 
ical means, WESTERN Gear is confident of its ability 
to solve it. Sixty-seven years of experience is avail- 
able without obligation. Address General Offices, 
WesTERN Gear, P. O. Box 182, Lynwood, California. 








Out of this world engineering... 


Satellite drawing 
courtesy Popular 
Science Monthly 





Plants at Lynwood, Pasadena, Belmont, San Francisco (Calif.), Seattle and Houston. Representatives in principal cities 
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TAKE THESE LABELS 
OFF YOUR EQUIPMENT 


-** USE HEINEMANN 
CIRCUIT BREAKERS 





The “buyer beware” approach gets nowhere with 
good customers . . . or in promoting a good reputation. 

When a fuse blows there is more than a chance that 
it will be replaced with the wrong rating. When a 
Heinemann circuit breaker trips, there is never that 
chance. With just a flip of the handle, service is im- 
mediately restored. The rating is a permanent part 
of your equipment. 

Moreover, since Heinemann circuit breakers em- 
ploy a hydraulic-magnetic time delay principle, their 
rating is unaffected by ambient temperature. Hot or 
cold, the rating is always the same. 

Heinemann circuit breakers are available in odd 
and fractional ratings, with time delay characteristics 
to fit the particular needs of your equipment. 





Send for your cop) of the Circuit Breaker Heinemann Type AM 
Engineering Guide, Bulletin 201. Circuit Breaker 







HEINEMANN ELECTRIC COMPANY 
158 Plum Street, Trenton 2, N. J. 


beeaktr > 
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TAPES FROM 
AIRCRAFT 


TAPES FROM T/M SYSTEM 


New Convair Facility Given Task 


Of Speeding Aircraft Design Flow 


By Philip J. Klass 


San Diego—Convair’s recently com- 
pleted data reduction-processing center 
is scheduled to go into full operation 
here next week with the assigned tasks 
of stepping up the design flow of new 
airframes and solving such problems 
as the flight loads on the F-102A. 

Convair officials hope that the 
facility, one of the most versatile of 
it kind and equipped with a Reming- 
ton Rand 1103 digital computer (at 
an annual rent of $300,000) and a 
$2-million 600-amplifier analog com- 
puter, will speed airframe designs by 
slashing the time now required to con- 
vert reams of flight-test data into 
manageable information. ‘The center— 
built at a cost of $500,000 exclusive 
of the cost of the analog computer— 
also will enable Convair engineers to 
explore problems they previously had 
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to D\ pass De 
DI data ind ¢ 


the time required to 


iuse of the vast amount 
ymputation involved, and 
process it 

It is expected to save Conval cral 
thousand 


Vel previous 


dollars annualh 
data 
from the 
difficult to 


ht ndred 


manual reduction 
time saving, 


place a price 


methods, Side 
on which it is 


, 


Jack of Many Trades 
Operating from raw data 
rM/FM_ telemetering, or FM 
recorded in flight on an al 
Convalt 


obtained 
from 
ignals 
borne tape recorder, the 
data station can provide 
e Time history of the flight, showing 
iltitude contro] 
surface position and function 
for significant portions of the flight. 

e Analog computer input voltages, 
proportional to airplane flight func 


which enable the computer to 


new 


iirplane lirspeed, 


similar 


tions, 


AT TEST BASE 


dynamic 


calculate aircraft performance 
nd response. 

¢ “Quick-look” type information which 
enables engineers to locate a particular 
portion of a long flight test that 


irticular interest and 


is of 
warrants morc 
etailed examination 

® Analog-to-digital conversion of FM 
ignals to punched cards for automatic 
plotting or use by the 
Equipment for con 


tabulation, 


digital computer 


version to tape may be added later. 


The solution of flight load problems 


1 the F-102A is one of the most im- 
vortant uses to which the new data 
center will be put. Convair prefers 


to use pressurc summation techniques 
instead of employing strain gages This 
involves the installation of a large 
number of pressure transducers, which 
measure alt varnous posi- 
tions along the wing chord and span. 

Finding the total load on the wing, 
for imstance, the integration 
of hundreds of these individual pres- 


pressure, at 


involves 


ure measurements over the entire 
wing surface—pressures which may be 
varying at rates as high as 40 cps., 
according to Estes. Individual pres- 
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Looming large in Aviation’s future is the work being done today by 
Menasco engineers in the use of titanium alloys and other special metals 
in landing gear. Experiments indicate savings in weight up to 40% over 
certain existing designs will be possible with titanium, another step for- 
ward in Menasco’s constant striving for a stronger, lighter, more efficient 
and compact landing gear. Pictured above, is the titanium alloy forging, 
developed jointly by the Navy’s Bureau of Aeronautics and Menasco, 
from which the outer cylinder of the Lockheed P2V-4 Nose Landing 
Gear will be fabricated. This forging is the largest yet in this high strength 
alloy. Design accomplishments like this help maintain Menasco leader- 
ship in the highly specialized field of landing gear manufacture, and is 
the reason why leading airframe companies look to Menasco in meeting 
tomorrow’s design problems today. 






Why Choose 
aal-Jal- tiers 


“> 


in development 
IN quality 

IN service 

In delivery 





Specialists in Aircraft Landing Gear 


menasco manufacturing company 
805 SOUTH SAN FERNANDO BOULEVARD, BURBANK, CALIFORNIA 
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TOTAL COST 400 ? 

IN , fo 
THOUSANDS 320 
OF DOLLARS * MARUALSNSTEM 
PER YEAR 240 ' 


160 AUTOMATIC SYSTEM 





+ -BREAK EVEN POINT 
APPROX. 2Q000 POINTS PER DAY 
REQUIRING 14 GIRLS 









12.0 : 
10.0 hee COsT PER POINT FOR AUTOMATIC SYSTEM 

os ___ APPROACHES J6¢ PER POINT FOR MAXIMUM 

pale 6.0 _ QUTPUT OF 300,000 POINTS PER DAY 
~ a h (SINGLE SHIFT OPERATION) 

CENTS a pining ataans 
4.0 
20" /MANUAL READING (2.3¢ PER POINT) | 





i 2 3 4 5 6 7 8 we 10 ii 12 f 
NUMBER OF POINTS READ PER DAY (TENS OF THOUSANDS) 
DATA REDUCTION by new automatic techniques costs much Jess than older manual 


methods if more than 20,000 points a day are analyzed, Convair studies show. 































sures being totaled must be thos« Ordinarily an analog computer is set 
measured at the same instant of flight up in piecemeal fashion using approxi 
test time. To do this manually is so. mate data obtain from wind-tunnel o1 
overwhelming a job as to make solu flight tests to simulate the performance 
tion impractical. f the aircraft under study 
The new data station, however, cai Unless the computer  accurateh 
accomplish the job quickly in a series simulate iirplane characteristics 
of steps performed in the analog through a wide range of conditions, For research and testing 
computer. the accuracy of computer calculations on rockets, guided mis- 
A tape containing a _ record of obviously suffers siles and jets. Fifteen 
voltages measured along a_ chord-wise With its new data station, Convair ranges, up to 10,000 P.S.I. 
row of pressure sensors at one particu ible to feed into its analog com Aircraft research and test men 
lar station along the wing’s span feeds puter an airborne tape record of actual aid lone needed a telemetering 
these voliages to the analog computer n-flight airplane contro] surface move Aaulen i ied highly sensitive 
which integrates them. ‘The resulting ment, then directly compare the com Mattes : neg. ly di aoe 2 
durable and yet easily disassem 
partial solution is then converted back puted effect of such movement on Atak fae cleeeeee ae penal 
to FM and recorded on the same tape irplane speed and attitude with the The wy T Jedy or ad Tees 
from which the original — pressure ctual plane d and attitude experi =o yrs nt hs 
signals came, in order to maintain the cnced in flight answer to all these gy IRN 
proper time relationship between th« If there is any serious discrepancy, its — nag 6 Bade a 
original signals and the partial solu the engineers re-rig the analog com — Sgr > sesuget 
tion. puter, then re-run the tape for another aes ss shock. High ~—v 
Another partial solution iS obtained COM parison (once the inalog comput response and linear Gurput over 
by feeding the computer with chord duplicates irplane performance, _ it full pressure range. Stainless steel 
wise pressure voltages from another in be used to determine airplane pressure chamber to withstand 
station along the wing span, and re reactions to conditions which might b¢ highly corrosive media. Temper- 
corded on the tape. When the com- too risky to try in flight without first ature compensated for zero shift 
plete wing areca has been covered by determining what can be expected and sensitivity change. 
the series of chord-wise integrations, Convair already has tried out th : 
the resulting partial solutions are then dynamic system of comparing actual ee ee 
fed back into the computer which inte- ind computed performance on tw © to 25,000 P.S.1. 
grates them span-wise to arrive at the degree-of-freedom studies, according t A 
total wing loading. Charles R. Estes, second in command Weite for Mvetrated wes) 
’ : it the data station. Estes says Convair Literature 4 
Dynamic Performance Studies expects to try it on three-degree-of TRE 
Possibly one of the Convair data freedom studies soon TABER INSTRUMENT CORPORATION 
station’s most useful capabilities is in For those situations where Convai SECTION 49 
* connection with dynamic performance engineers want to convert tape 111 Goundry St., N. Tonawanda, N., Y. 
; studies run on its analog computer. recorded data to a _ continuous-plot i 
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1ydraulic pumps! Packed into the 
A above is a miniaturized hydraulic 
ign—the Pesco Cartridge Pump. 
tion answers the need for extremely com- 
ncorporation into packaged hydraulic or 
pms. They are Pesco-designed to be integral 
of such assemblies, relieving manufacturers of 
s of designing, producing or servicing their own 
By giving Pesco this responsibility, manufacturers 
th pump specialists having extensive experience. The 
—packaged systems that operate better and more de- 
dably are produced with fewer headaches. 

Cartridge Pumps have all the outstanding features you 
would expect to find in a Pesco pump including “Pressure 
Loaded” bearings for longer service life and higher volumetric 
efficiency. In addition, they require no shaft seals or external 
plumbing connections and may be mounted in the oil sump. 
These gear-type pumps operate at pressures to 4,000 psi and 
speeds to 12,000 RPM. 

Can we work with you in designing a Cartridge Pump for 
your packaged system? Your project will receive the personal 
attention of skilled engineers to assure a successful solution. 
For details, write: PESCO, 24700 North Miles Road, 
Bedford, Ohio. 
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BORG-WARNER CORPORATION 


24700 NORTH MILES ROAD ° BEDFORD, OHIO 
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More Data Channels 


Convair expects to make increasing 
use of airborne tape recorders to relieve 
congestion on RF telemetering channels 
and to overcome the restriction that the 
flight test plane must remain withm line- 
of-sight range of the telemetering ground 
stations, according to C. R. Estes of Con- 
vair’s experimental flight department. 

New airborne tape recorders provide 
up to 28 channels, whereas Convair is 
limited to 10-12 channels when using 
telemetering techniques. 

However, vital data will continue to 
be telemetered on one or two channels 
as a protection against loss of the air- 
plane and its tape record, although 
chances of recovering the tape after a 
crash are “pretty good,” says Estes, if 
there is no fire. 











record, the tapes from airborne or 
ground-based recorders fed by FM/FM 
telemetering systems, are placed on 
appropriate playback units (see photo 
diagram, p. 95). 

[he mixed frequency signal from 
the tapes is fed to band-pass filters 
which separate it into individual 
frequency modulated signals, one for 
each channel of information. These 
pass through discriminators where the. 
are demodulated to give a varying dx 
signal whose amplitude is proportional 
to the magnitude of the function 
measured in the flight tests. The 
Convair discriminator capacity is 25 
channels. 

The effective capacity of the tele- 
metering system or airborne recorder 
can be increased by multiplexing (time- 
sharing) slowly changing functions 
such as temperature, altitude and air 
speed. Multiplexed channels are de 
commutated after they pass through 
the discriminators by a device which 
can handle up to 27 multiplexed 
functions simultaneously. 

The output from the discriminators 
(and decommutator) can be recorded 
on a_ direct-writing  strip-chart (for 
slowly changing variables), capable of 
handling 32 channels. Or the signals 
can be recorded on two photographi 
oscillographs, each having 36 chan 
nels. The same output signals can be 
fed to the analog computer, if that 
is desired. 

lo compensate for errors that would 
be introduced by variations in_ tape 
speed, particularly in the small air 
borne a constant-frequency 
carrier is recorded on the tape simul- 
taneously with the signal intelligence. 
When the tape is played back, this 
reference signal is played through a 
discriminator and added to each data 


recorder, 
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PRECISION 
and ACCURACY 


in both 
MARKING and 
FABRICATION 


h 


2) 


The United States Radium Corporation 
is experienced in marking by ALL 
methods, not just one. This enables us 
to recommend a marking best adapted 
to the type of part. These methods com- 
prise photographic reproduction, 
screening, an improved offset process, 
etching, engraving, and lithography. 


USRC is equally experienced in the 
fabrication and marking of metals or 
plastics—for direct reading, edge- or 
back-lighted, or window type parts. 


















Accuracy in marking is impossible un- 
less the blank parts are equally accu- 
rate. This company has the facilities 
for very accurate fabrication for all 
types of parts and for the manufacture 
of complete dial and indicator assem- 
blies. This accuracy is obtainable in 
USRC-furnished components. 


Inquiries invited — address Dept. AW-11 


UNITED STATES RADIUM CORPORATION 


Sales Offices at: 535 Pearl Street, New York 7, N. Y 


5420 Vineland Ave., N. Hollywood, Calif. 
36 Chemin Krieg, Geneva, Switzerland 


Plants and Laboratories at: Bloomsburg, Pa., Bernardsville, N. J. 


Whippany, N. J., N. Hollywood, Calif 





Nut and Bolt 
Drafting Templates 


List Prices — Full size, #31, $1.50 ea. 
Half size #32, $1.25 ea. 


Draw NUTS and BOLTS 
in 1/10 the time with 
TWOMEY DRAFTING TEMPLATES 


Drawing nuts and bolts to proper sizes and 
dimensions is a time-eating, tiresome job. 
Now you can draw them accurately, quickly 
and easily with Twomey Templates—do bet 
ter, faster work with less eyestrain and less 
fatigue. Full and half-sizes available. Many 
other types also—circles, ellipses, lettering, 
fluid fittings, etc. Long-lasting plastic con 
struction—conformance to accepted military 
and engineering specifications. Designed by 
Douglas Aircraft Co., Inc.—now used through- 
out industry for speed, accuracy and econ- 
omy. See your dealer today or write for full 
details and prices. 





Drafting Templates for All Purposes 









726 W. 10th Place 
Los Angeles 15, Calif. 
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Twin Coach Aircraft Division 

is ao subcontractor for 

Boeing, Cessna, Grumman, Martin, 
North American, Republic 


The Boeing KC-135 jet tanker-transport is of vital importance to 
the national defense. The prototype of this airplane—America’s first 
jet transport—is shown above. To produce and deliver KC-135s 
to the Air Force as rapidly as possible, Boeing enlisted the aid of 


’ . Twin Coach Aircraft Division as a subcontractor for major air- 
Twin Coach helps Boeing frame assemblies. 


This important assignment typifies the way prime contractors rely 

get the mM i n th ea r on Twin Coach Aircraft Division. For Twin is staffed with experi- 
enced aircraft specialists to design and build tooling . . . with 

experienced aircraft production personnel . . . under experienced 


aircraft supervision and management. 
If you have an assembly you're thinking of subcontracting, call 
ConL YD Twin Coach Aircraft Division. You'll be secure in the knowledge 
- a that your assembly will be built by aircraft specialists—by men whose 


sole aim is to build to specification . . . on schedule . . . at the lowest 
possible cost. AA-1431 


OMPANY 


BUFFALO, N.Y. 
Giant 25-foot Other divisions of Twin Coach Company make: 
Droop & Rein FAGEOL VAN AND PONY EXPRESS TRUCKS * FAGEOL GASOLINE AND PROPANE 


. ENGINES ® FAGEOL-LEYLAND DIESEL ENGINES © FAGEOL AEROJET ENGINES 
universal planer 


mill, only one of 

its kind in the 
country, was 
fecently installed at 
Twin Coach Air- 
craft Division. 
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track, 180 degrees out of phase. This 
largely cancels any noise due to tape 
speed variation, 

Digital Facility 

rhe output from the discriminator: 
can be fed to analog-to-digital con 
verters where it is put into a pulsé 
code suitable for operating IBM 
card punch machines. Ten channels of 
information can be converted to punch 
cards at the rate of 100 points per 
channel per minute, a speed limited 
by the punch machine’s capability 

Even at this “slow” speed, one half 
hour of running time produces 30,000 
points punched into cards (an opera 
tion that would require two or thre« 
man-weeks of work by previously used 
techniques). The punch cards can be 
used for machine sorting, correlation 
or tabulation, or they can be used to 
feed information into the Rem Rand 
1103 digital computer. 

Every card is. identified with a 
synchronizing number punch to corre 
spond to a similar identification on 
the original magnetic tape. When the 
engineers spot a particular section of 
an oscillogram or strip chart which 
looks interesting, they can examine it 
in greater detail by re-running the tape 
and converting that particular section 
of interest into punched cards. ‘Thes 
are fed into an automatic plotting 
board which produces an expanded 
version of the original oscillogram ot 
strip chart. 

Estes acknowledges that the capa 
city of the new Convair data station 
exceeds the demands likelv to be mad 
upon it at present. 

However, Estes expects its utiliza 
tion to rise rapidly as Convair engi 
neers come up with new problems 
which could not be attempted previ 
ously with the old manual data pro 
cessing techniques. 

The ability to obtain and handle 
great quantities of data also will open 
up the use of new statistical techniques, 
Estes believes. 


























Records Pilot’s Voice 


Airborne wire recorder, for making voice 
recording from pilot’s mike, weighs less 
than 9 Ib. The magazine holds a 60-minute 
supply of recording wire. Manufacturer: 
Peirce Wire Recorder Corp., 5900 North- 
west Highway, Chicago 31, Ill. 
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Stillman?* 


*Their exclusive 
Permadizing Process 
for rubber-to-metal bonding 
assures precise, flash-free parts 
of optical smoothness. 


. 
Send for illustrated catalog SR-2 Stillman Rubber Co. 


23525 Lorain Rd., Cleveland 26, Ohio - 5811 Marilyn Ave., Culver City, Calif. 


@economical 3 edependable 
IN 


/ ~ 





for jet engine parts 


When you want maximum strength with minimum weight—specify 
EDGEWATER ROLLED STEEL RINGS. They are weldless— 
rolled from a solid steel block, in diameters from 5 inches to 180 
inches. Accurate forming of desired cross-section during the rolling 
operation (see below) reduces machining, saves material, cuts costs. 


















eee On 


Write for free descriptive booklet 


Edgewater Steel Company 


PITTSBURGH 36 PA. 















Avionics Industry 
Reports Expansions 


Admiral Corp. has begun construc- 
tion of a new electronic research center 
at Palo Alto, Calif., to provide expanded 
facilities for the company’s research and 
development on military projects in 
the field of missiles, radar systems, air 
navigation, communications and nu- 
clear radiation. 

Other recently announced expansions 
in the avionics industry includes the 
following: 
© Synthetic Mica Corp., Caldwell, N. J., 
a subsidiary of Mycalex Corp. of Amer- 


ica, recently opened the world’s first 
plant designed to produce synthetic 
mica. The plant is expected to produce 
1,000 tons of the strategic material 
annually. 

© Clevite Corp., Cleveland, has acquired 
Intermetal G.m.b.H., of Dusseldorf, 
Germany, the second largest European 
producer of transistors and diodes. The 
new addition employs approximately) 
70 people and makes 15 different kinds 
of semiconductor devices. It will be 
operated in conjunction with another 
Clevite subsidiary, Transistor Products, 
Inc., Waltham, Mass. Clevite says its 
new German afhliate will enable Tran- 
sistor Products to maintain close con- 





and so 


When you're doubly geared for 
action, any job can be made 
twice as easy .. . and dual ARC 
Omni installations double flight 
efficiency, increase the pilot's 
confidence in navigation. With 
dual omni 15D equipment, a sin- 
gle pilot can make a fix faster... 
he can fly any omni track while 
also cross-checking for position. 
It’s easier to make transition 
from omni to runway localizers. 


Dependable Airborne Electronic Equipment Since 1928 


Aircraft Radio Corporation 
BOONTON, NEW JERSEY 

Omni Receivers * 900-2100 Mc Signal Generators *« UHF and VHF 

8-Watt Audio Amplifiers + 

¢ LF Receivers and Loop Direction Finders 


Receivers and Transmitters « 
Isolation Amplifiers 


is dual omni! 


With two pilots, the work can 
be shared for greater ease, by 
using both omni instruments si- 
multaneously for different jobs. 

ARC 15D Omni is compact, 
lightweight, CAA certified, and 
now employs new course indi- 
cator which combines course se- 
lector and cross-pointer meter in 
a single space-saving unit. 

Lighten the load with ARC 
DUAL omni. Data on request. 


10-Channel 








tact with key semiconductor scientists 
in Europe. 

eG. M. Giannini & Co., Inc., Pasa- 
dena, Calif., has organized its avionics 
activities into three separate divisions: 
Gyro, Systems and Transducer, headed 
by Walter I. Shevell, John M. Rau, and 
Carl A. Mounteer, respectively. The 
firm also has formed an Applied Physics 
activity, under the direction of F. P. 
Diener. 

ej. B. Rea Co., Inc., Santa Monica, 
Calif., recently made its first public 
stock offering of 4,590 shares with a 
par value of $100 per share, through 
two underwriting firms, Smith Barney 
& Co. of New York, and William R. 
Staats & Co., Los Angeles. Of the total, 
590 shares were offered to the firm’s 
employes. Proceeds of the stock sale 
will aid the firm in its expansion pro 
gram. 

e Curtiss-Wright Corp., Wood-Ridge, 
N. J. has taken a license from Techno- 
graph Printed Electronics, Inc., ‘Tarry- 
town, N. Y., to manufacture printed 
circuit boards by Technograph_proc- 
esses. Curtiss-Wright intends to apply 
printed circuits in its flight simulators, 
as well as other possible aviation indus- 
try uses. 

© Dalmo Victor Co., San Carlos, Calif., 
has acquired all the assets of Dalmotor 
Co., Santa Clara, producer of electrical 
motors and generators, which becomes 
a division of the parent company. 


EAL Storm Radars 


Eastern Air Lines ordered 27 Bendix 
X-band storm-warning radars for in- 
stallation on DC-7Bs and 1049 Con- 
stellations. 


~ 





Printed Circuit Producer 


Speedy production of experimental printed- 
wiring boards, from negative to finished 
unit in less than an hour, is possible with 
new portable self-contained Protomaka. De- 
vice, which measures 60x50x45 in., can 
handle boards up to 10x16 in. It need only 
be connected to 115-v. a.c. line and to 
cold water faucet and drain. Manufacturer: 
Printed Electronics Corp., 15 Willow St., 
Natick, Mass. 
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Components & Devices 
@ Bonded silicon diodes are available 


in eight different types, four of them 
for use as voltage references or regula 
tors at voltages ranging from 3 to 1] 


v. Units can operate at ambient tem 
peratures of —55C to 150C. For com 
plete technical data: Technical Infor- 
mation Service, Raytheon Mfg. Co., 





55 Chapel St., Newton 58, Mass 

‘) 

th @ Paper tubular capacitors designed for 
j mechanized placement on printed cir- 


cuit boards have leads on one end. An 
index key is molded into the capaci- 


tors phenolic housing for automatic 
alignment, and three stand-off feet 
raise the capacitor’s end-seal above the 
printed wiring board. New Type 89P 
capacitor, called Autocon, uses solid 
type dielectric. Engineering bulletin 
222 gives application data. Sprague 








Electric Co., 327 Marshall St., North 
Adams, Mass. 






@ Axial-lead wire-wound resistors, power 
type, employing steatite cores and 
vitreous enamel coatings, are available 
in 3, 5, and 10-watt sizes. The 3-watt 
unit measures only } in. dia. x 19/32 
in. long. Bulletin 147 gives technical 
data. Ohmite Mfg. Co., 3678 How 
ard St., Skokie, Il. 








@ Subminiature wire-wound resistors, 
designed to operate at 125C con 
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tinuously without de-rating, meet 

environmental requirements of MII 

R-93A. Units can be obtained with 

tolerances as close as 5 nd have 

1 temperature coefhcient of 20 ppm 

deg. C. Catalog lists sizes and resistance 

ranges for five different tvpes of sul : : 

miniature units. Daven Co., Dept. KI —— 


530 West Mt. Pleasant Ave 
10, Livingston, N. J 


Route 


@ Printed-circuit connector, 
male tvpe, employs 
material to provid 


improved Se ee oe 
— ure . . 


ew phenolic base 


higher insulation nates danger of damage from careless 


resistance and greater humidity resist pplication of wires to the contacts. 
ance. Interface bond between contact New vinyl insulating hood with male 
and body of connector reportedly elim- contact provides built-in mold for pot 


VE. 
o° 












with ARC’s NEW CD-1 


Course Director 


Computer portion of the system com- 
bines directional and track information 
obtained from the Localizer/OMNI 
Receiver and makes computations to 
provide the pilot with correct heading 
to intercept and/or make good a desired 
track and compensates for cross-wind. 
It relieves the pilot of 90% of his 
mental effort, helps prevent missed ILS 
approaches, saves time, effort and fuel, 
contributes to greater safety. Ask your 
dealer for complete information, 


Now it’s easy to keep a straight, true 
course wherever you fly...make sure 
ILS approaches, maintain OMNI tracks 
with certainty. ARC’s new Course Di- 
rector automatically directs the pilot to 
the correct headings required for effec- 
tively intercepting and making good a 
desired track. Heart of the system, the 
Compass Slaved Directional Gyro, 
gives constantly corrected directional 
information. The ARC Course Direc 
tor system is accurate to one degree. 





Dependable Airborne Electronic Equipment Since 1928 


- > . Y . 
Aircraft Radio Corporation 
BOONTON, NEW JERSEY 
Omni Receivers * 900-2100 Mc Signal Generators * UHF and VHF 
Receivers and Transmitters *« 8-Watt Audio Amplifiers « 10-Channel 

Isolation Amplifiers * LF Receivers and Loop Direction Finders 
























COHR tastic 


* Registered Trade Mark of CHR 


NEW 
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WHITE SILICONE SPONGE RUBBER 


A new White Silicone Sponge Rubber has been developed by 
The Connecticut Hard Rubber Company to meet increasing re- 
quirements for greater reflectivity. Known as COHRlastic 11489, 
it can be extruded in various shapes and lengths. This medium- 
firm white sponge has good compression set resistance at tem- 
peratures —100°F. to 500°F. and possesses excellent dielectric 
properties. Additional information available on request. 





ACTUATOR CONTROLLER HEATER 


Limited space and weight factors complicated the problem of 
providing heat to an Actuator Controller to maintain correct 
operating temperature. The small clamp-type heating element 
shown was designed, developed and manufactured by The 
Connecticut Hard Rubber Company to solve the heating problem. 
It consists of an electrical heating blanket, preformed and 
molded out of silicone rubber, bonded to stainless steel strips. 
It produces 10 watts p.s.i. No special tools or fixtures are re- 
quired for quick, easy installation. 


® Registered Trade Mark 


TEMP-R-TAPE T ® 


COHRlastic Temp-R-Tape T, a new .006” Tefion Pressure Sensitive 
Tape for non-stick surfacing and Class H insulation, provides 
protection against moisture, staining, corrosion and destructive 
chemical action throughout temperature extremes of —80°F. to 
300°F. High electrical, chemical, thermal and mechanical prop- 
erties make Temp-R-Tape T ideal for use in high frequency, high 
temperature and some high voltage applications, or where equip- 
ment is exposed to corrosive action. No material, even that of a 
sticky or viscous nature, will stick fast to its surface. 





NEW AIRCRAFT HEATER AVAILABLE 


Send for your free copy of our new, 16 page, Aircraft Heater 
brochure. It shows how The Connecticut Hard Rubber Company 
designs, develops, and produces anti-icing and de-icing systems, 
assemblies and components for military and commercial aircraft. 
If you believe, as we do, that electrical heating methods offer 
the best prospects of combining the delicate balance of aero- 
dynamic and thermodynamic factors, then you will be vitally in- 
terested in this informative brochure. Write for your copy today. 





THE CONNECTICUT HARD RUBBER COMPANY 
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ting connector if desired. Circon Com- 
ponent Co., 17544 Raymer St., North- 
ridge, Calif. 


@ High-speed switching transistors, four 
new p-n-p types of germanium, feature 
a beta spread of two to one. RETMA 
designations are 2N124, 125, 126, and 
127. Rise time in a typical circuit is 





guoted at 0.15 microseconds, cutoff 
time at 3.5 microseconds. Application 
data is given in Bulletins DLS 545, 
546, 547 and 548. ‘Texas Instruments 
Inc., 6000 Lemmon Ave., Dallas 9, ‘Tex. 


Instrumentation 


@ Miniature crystal accelerometer ‘I yp« 
M-191, with a dynamic range of 0.001 
to 1,000G, can be used over the fre 
quency range of 10 cycles to 30 ke. 
Sensitivity reportedly is independent 
of frequency over entire range. Unit 
measures ~ in. dia. x ls in. high, and 
weighs 1 oz. Mass Laboratories, Inc., 
5 Fottler Road, Hingham, Mass. 


@ Differential pressure transducer 
Model P-134, designed for operation 
a line pressure of 250 psig., has 
high natural frequency and is relatively 
insensitive to acceleration. Device is 





temperature compensated and employs 
unbonded strain-gage pick-off. Ranges 
are from +24 to +25 psid., and 0-5 te 
0.150 psid. Bulletin MPT-134 gives 
data. Statham Laboratories, 12401 W. 
Olympic Blvd., Los Angeles 64, Calif 


@ Impulse-generating transducer, clec- 
tro-magnetic type, Model 3030, gen- 
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rinciple 


VSP VIPS RSVP 


Advanced research at Fairchild in the applications and effects of 
the Vectored Slipstream Principle has brought about the need 
for qualified aerodynamicists who have worked in this vital field, 
and who can make valuable contributions to its development. 


Fairchild, producers of the famous C-119 Flying Boxcar and 
C-123 Provider, are now preparing transports, advance re- 
connaisance aircraft, fighters and missiles. Experienced aero- 
dynamicists with VSP background will find these challenging 
new programs an exciting, stimulating climate in which to utilize 


and profit from their experience. 


Investigate these forward-looking, pace-setting developments. 
If your experience and originality can advance Fairchild’s 
rapidly-expanding program, you can be sure there’s a big future 
waiting for you at Fairchild. 


Investigate, too, the superb conditions for living and working 
near urban Baltimore and Washington, in the attractive Cumber- 
land Valley. Fairchild offers outstanding company benefits: 
health, hospitalization and 


salary plans ... paid pensions .. . 


life insurance... the many extra advantages of working with 
a genuinely progressive, fast-growing organization. 

Send a detailed resume of your experience to Walter Tydon, 
Chief Engineer. All correspondence will be kept in strictest 
confidence, of course. 


whee We Latine to 
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AIRCHILD 
Anat Divison 


MAGERSTOWN. MARYLAND 
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f tne Avro Aircraft CF-100 is the most heavily 
armed fighter aircraft in the world. It is now 
in multi-squadron service with the Royal Cana- 
dian Air Force, patrolling and guarding the North 
American skies from possible invasion. 

The new long-range, all-weather interceptor 
has a special windshield made of PPG electrically- 
heated Multiplate NESA Glass. This glass pro- 
vides good visibility for the pilot under all weather 
conditions. 

Eight pieces of semi-tempered polished plate 
glass make up the extra thick Multiplate NESA 
windshield for the CF-100. Each layer of glass is 


PAINTS - GLASS - CHEMICALS - 


Pr iTI sas UR G H 


IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 





<i See 








BRUSHES - 


PLA TE 


How electrically-heated Multiplate “NESA”’ is used 
in the windshield of the Avro Aircraft CF-100 
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separated by a vinyl] filler. The outboard and in- 
board glass plies are NESA coated for anti-icing 
and anti-fogging purposes. 

After years of experience in working with lead- 
ing aircraft manufacturers, Pittsburgh Plate Glass 
Company has developed many special aircraft 
glasses, and real know-how in helping designers 
solve their glazing problems. Why not call a 
Pittsburgh Technical Representative the next time 
you have a glazing problem? 

For more detailed information write to Pitts- 
burgh Plate Glass Company, Room 5403, 632 Fort 
Duquesne Boulevard, Pittsburgh 22, Pa. 


PLASTICS - FIBER GLASS 


GLasS COMPANY 
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erates volizge output proportional to 
the rate of motion of any moving mag- 
netic metal object. Device has a reson 
ant frequency of 85-95 kc. without 
cable; 15 ke. with 10-ft. shielded cable 


Unit measures 2%8 in. dia. x j in. long, 


weighs 2 oz. Model 3010-HTAN is 
designed for use at temperatures up to 
500F. Electro Products Laboratories, 
4505 No. Ravenswood Ave., Chicago 
40, I. 


Laboratory Equipment 


® Regulated d.c. power supply, Model 
UHR-225, provides up to 200 ma. at 
150 to 500 v. d.c., with a no load 
to full load regulation quoted at 
0.002%, and with a ripple less than 
100 microvolts. Transient response is 
quoted at 0.001 millisecond, and 
typical 10-hour drift is 500 ppm. 
Device also provides two sources of 5 
amp., 6.3 v. a.c. Unit comes in portable 
or rack panel type case. Price is $2.50 
f.o.b. factory. Krohn-Hite Instrument 
Co., 580 Mass. Ave., Cambridge 39, 
Mass. 


@ Simulation table, Model 10B, a 
single-degree-of-freedom table for angi 
larly displacing gyros and accelerom 
eters, or for use with analog com 
puters, has a natural frequency greater 
than 15 cps., and a threshold of less 
than 5 microradians. Table will follow 





signals from an analog computer, low 
frequency function generator, tape re 
corder or digital-to-analog converter 
Micro Gee Products, Inc., Box 1005, 
6100 W. Slauson Ave., Culver City, 
Calif. 


@ Focusing magnet power supply, for 
use with high-power klystrons and 
traveling wave tubes, provides a con 
tinuously variable 150 v., 4 amp. 
source with less than 0.1% current 
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BOOTS NEWEST PLATE-LOK* 


STRONGEST ... LIGHTEST 


, A new, light weight series of Boots PLata- 
Lok ... miniature, self-locking anchor nuts 
(fixed or floating) designed to meet MIL- 
N-25027 specifications. PLate-tox fas- 
teners are a proven development by Boots, 
pioneers in minature plate nuts since 1942. 


* PLATE-LOK’S ZS triangular locking 
design provides consistent centering of 
screw or bolt, its spring steel construction 
assures highest tensile strength and light- 
est weight plus infinite reuseability. 





> The new Pratre-tox is another first by 
Boots. Its development traces back to Boots 
TRI-LoK hexagon nuts, known for unfailing 
service since 1945. Consult Boots on all 
self-locking nut requirements. 


*Patented. Patents pending. 


BOOTS 


AIRCRAFT NUT CORPORATION 


=" 


NEWTOWN TURNPIKE + NORWALK, CONNECTICUT 





+ sn 


he Ors Se Lat 
: ey see Es 
Rae +. ¥ si oo Jabs ‘ 
: ATION TUBING IN STOCK.. 
* oo? =. - he 
© As Bie : Se 
thse eed ee = 


107 








—— 


SOLVING TOMORROV BLEMS . 


Getting information 
the hard way! 


Finding out what’s going on inside an atomic 
mushroom is not a job for amateurs. 

In some tests, a pilotless, ground-controlled 
U. S. Air Force drone plane has been the inves- 
tigator that entered the radio-active cloud and 
took a reading—then returned to base where 
instruments were read for the vital story they 
had to tell . . . electronic instruments developed 
and produced, in part, by Webster-Chicago, 

This is another example of how Webster- 
Chicago’s Government Division serves the Serv- 
ices. For research, development and production 
that solve tomorrow’s problems today, our engi- 
neers and facilities are at your call. 


... from an idea to a prototype 
... from a prototype to production 


WEBSTER-CHICAGO 


Government Division * 816 N. Kedzie, Chicago 
Makers of Webcor Products since 1914 
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ripple. Device operates from 115 \ 
60 cps., and fits a standard 19-in 
relay rack. Price is $275. 


@® Vacuum tube voltmeter, Type 500 
B, contains regulated plate and fila 
ment supply to eliminate effect of linc 
voltage fluctuations. Device measures 
a.c. over a frequency range of 15 cps 
to 700 me., with eight scales ranging 
from 0.1 to 300 volts. Nine d.c. scales 
with standard d.c. probe, cover rang 
of 0.1 to 1,000 v. Nine resistance 
scales cover range of 0.2 ohm to 5,000 
megohms, and nine d.c. current scal 
cover the range of 0.001 microamp to 
100 ma. Detailed information is 
available from Technology Instrument 
Corp., Dept. PR, 531 Main St., Acton 
Mass. 


Production Line Testers 


@ Automatic circuit tester, Model 80, 
is a portable, lower-cost version of 
manufacturer's previously announced 
Model 200 (AW July 5, 1954, p. 57 
New unit automatically runs through 
80 individual circuit tests in eight 
seconds. Device can functionally test 
relays, solenoids and check cables for 
continuity shorts and insulation rr 
sistance. Dit-Mco, Inc., 505 W. 9th 
St., Kansas City, Mo. 


@ Capacitance and inductance meters, 
Models FT-KARU and FT-LARU rx 
spectively, are suitable for lab or 
factory use. The capacitance meter 
covers the range of 0.5 ypfd. to 10 
xfd. in seven steps, with measurement 
accuracy within 1% plus 0.5 pufd. over 
the entire range. The inductance meter 
covers the range of 0.1 wh. to 1 h. with 
an accuracy of 1% plus 0.01 wh. Each 
unit weighs only 16 Ib. Instrument 
Division, Federal ‘Telephone and 
Radio Co., 100 Kingsland Road, Clif 
ton, N. J. 


@ Digital frequency counter, for 
measuring events-per-unit-time, fea 
tures an in-line digital read-out. Onc 
model, Type 250, provides a five-digit 
read-out with 1-in.-high letters. Unit 
has a sensitivity of 0.2 v. rms., and 
frequency response of 10 cps. to 100 
ke. Electro Instruments, Inc., 3794 
Rosecrans, San Diego 10, Calif 


@ Tube tester, dynamic mutual conduct- 
ance type, Model 750, also can be used 
to check germanium diodes and _ sele 
nium rectifiers. Device reportedly will 
show up slightest heater-cathode leak 
age, as well as testing for tube nois« 
and gas content. Tester measures ap 
proximately 18x16x7 in., weighs 24 Ib., 
and operates from 115 v. a.c. Hickok 
Electrical Instrument Co., 10540 Du- 
pont Ave., Cleveland 8, Ohio. 
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FOREIGN SALES OFFICES: 
Giannini Italiana $.p.A 
Via Alberto Da Giussano 15, Milano, Italy 


Gionnini Limited 


New Model 45154S 
pressure 
transmitter 


BUILT TO PERFORM DURING 
Ai-i.7-Wele), Bela 


to 2000 cps 


that's a lot of vibration 
t’s no problem for this 
ersion of the smallest 
the Giannini 


Pressure T ismitters 


SMALL SIZE — LIGHT WEIGHT 

Measurir in. in length x 1.75 

weighing less 
s unit is ideal 


rveys or for use in 


gz.4 


ations where space and 
weight are vital factors 
SPECIFICATIONS 
PRESSURE RANGES—0-5 to 0-20 
psi abs., diff. or gage 
POTENTIOMETER RESISTANCE 
7500 © total 
RESOLUTION 230 wires (0.45%) 
REPEATABILITY — +0.5% 
LINEARITY +1.0% 


2000 2 to 


Giannini 


_ 


REGIONAL SALES OFFICES: 


918 E. Green St., Posadenc, Calif. - R¥an 1-7152 


1 Copthall Close, London E. C. 2, England 
rcne @. 0. Oe, Be Sener n. pone | © 2 Bek 2. F beer Ben ook. 2. Be. 


G MM 








Empire State Bidg., New York 1,N.Y. * CHickering 4 4700 
8 So. Michigon Ave., Chicago, Il!. * ANdover 3-5272 
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ED-POWER-PLANT 
FORMULA 
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a most powerful axial jet engine a liquid-propellent rocket engine 


designed to a formula embracing developing its maximum power 


all the features which are indis at altitudes beyond the are) oe of 


pensable for supersonic flight. air-breathing engines. 


~9)H~ 


THE DE HAVILLAND ENGINE COMPANY LIMITED 


LEAVESDEN AERODROME, HERTFORDSHIRE, ENGLAND 
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BUSINESS FLYING 





Wright Sets up Factory-Approved 


Network for Servicing Engines 


By Erwin J. Bulban 


Curtiss-Wright hopes to capture a 
large share of the executive-aircraft en 
gine overhaul market through the es 
tablishment of a system of factory-ap 
proved facilities that will become th« 
sole sources of Wright replacement 
parts and technical information. 


When the company decided to step 


into the business flying field, it ilso 
decided to place its large manufacturing 
and engineering facilities squarely be 
hind the plan. 

Che backbone of the Curtiss-Wright 
operation will be its Caldwell Wright 
Division, formerly the Caldwell Wright 
Airport, Inc., N. J. 


This new division will administer 


the new business flying service program, 
with Wright Aeronautical Division, the 
engine manufacturer, supplying techni 
cal backup. 

Through appointment by Caldwell 








urtiss-W right 


being estab 


Wright, a chain of seven (¢ 
engine overhaul stations is 
lished in the U.S 

Firms that have been g1 


support = the 


inted interim 


ipproval to Caldwell 


Wright Division program aré 

Aerodex, In Miami, Fla.; Dallas 
l'ex Acro Service; Dallas Airmotive 
Inc.; Engine Works, Inc., St. Louis, 


Mo.; Gopher Aviation, In Rochester, 


} 


Minn.; Grand Central Aircraft Ci 


Glendale, Calif nd Spartan Aircraft 
Co., Tulsa, Oh Other facilities may 
idded in the future 
hese bases have rece ed a technical 


manual of minimum requirements cov 
ring equipment and procedures devel 


ped by Wright Aeronautical Division 
WAD i spection teams will visit each 


tation soon prior to final IPprov il 
Bases have been selected primarih 
because f thei f yraphi lox ifion to 
enters of business plane activity ind 
thei h pabilities. a Caldwell 


More Window Area for S-55 Passengers 


Additional transparent panels placed on either side of Sikorsky S-55’s standard windows 
improve passenger visibility. ‘The new demonstrator helicopter was built at the company’s 
Stratford, Conn., plant. Sikorsky used the S-55 transport copter to carry company per 
sonnel to the recent National Air Show in Philadelphia. 
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Engineers 


OPPORTUNITIES with 
established flight re- 
search organization en- 
gaged in all phases of 
flight test work. 


Systems Installation 


Electrical and hydraulic systems 


and associated detail component 
installation in airframes. 


Aircraft Structures 


Airframe structural layout and 


stress analysis 


Instrumentation 


Development and flight test of all 
forms of aeronautical instrumen- 
tation 


Flight Test 


Engineers with experience in flight 
testing of airframes and/or flight 
control equipment 


SUBMIT RESUME 
Att: Robert Stewart 
or 
Phone for Appointment 
RONKONKOMA 9-8086 
(RONKONKOMA, N. Y.) 


PEARY 


GYROSCOPE COMPANY 


Division of Sperry Rand Corp 


P.O. BOX 218 
RONKONKOMA, L.I., N.Y. 
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Pioneer Ribbon 
Parachute used 
as air brake for 
Boeing Jet 
Bomber. 


PIONEER PARACHUTES G/Ve 
—, 6 performance / 


In aviation, the miracles of yesterday are routine today. Pioneer Ribbon Parachutes used for air 
brakes on jet planes as well as many other applications; the New P7-B’ Guide Surface Personnel 
Parachutes are but two of the many types made by Pioneer which have established Pioneer’s repu- 
tation as the world’s Leading parachute designers and manufacturers! 








Jumper descends 
straight down, 
landing on his 
feet. The P7-B 
Parachute makes 
the difference. 


H PIONEER PARACHUTE COMPANY. INC. 


> 4 Mit 
MANCHESTER, CONN | Cuhle Address PIPAR *PATENTED IN THE UNITED STATES, GREAT BRIT- 


AIN, CANADA AND OTHER PRINCIPAL COUNTRIES 
In Canada: PIONEER PARACHUTE COMPANY OF CANADA, LTD., Smiths Falls, Ontario 





THROUGHOUT THE WORLD. OTHER PATENTS 
PENDING. 











. 








Wright official told Aviation WEEK. 
The locations do not constitute fixed 
sales territories. ‘There will be active 
competition between all of them; C Cald- 
well Wright can seek and get overhaul 
business anywhere in the country, as can 
any of the other facilities. There will 
be no quota systems, in the normal dis- 
tributor sense, where the bases would 
be expected to attain certain volumes. 

Caldwell Wright will also be the 
center point for parts distribution, allevi- 
ating the need for the bases to maintain 
large inventories. Important feature 
of the distribution plan is that only 
authorized facilities, aside from military 
programs and the airlines, will be able 
to procure Wright overhaul _ parts. 
Others can only obtain line mainte- 
nance items. Distribution of Wright 
engine service bulletins will also be 
strictly limited to approved activities 

The new Caldwell Wright Division 
is headed by Frank Le Man, general 
manager, who has been with Curtiss- 
Wright 25 years. 


CW Buildup 


Indications also point to Wright 
Acronautical Division developing a new 
sales program aimed at pushing the 
R1820 for new business aircraft designs. 
The feeling is that this engine has con 
siderable untapped sales and develop 
ment potential, particularly in executive 








Flush Antenna Cap 


Fibrous glass plastic nose cap for Aero 
Commander business plane provides flush 
mounting of glide slope and LF antennas. 
lechnician points to Lear glide slope an- 
tenna; LF antenna is imbedded in plastic 
around the nose cone ju: forward of the 
mounting holes. Perforations in cone, admit 
air for cabin heating. Nose cone was de- 
signed and built by Lear Aircraft Engi 
neering Div., Lear, Inc., Santa Monica, Calif. 


iircraft applications 
Immediate concern of 

Wright and its approved shops will be 

to tap the ipproximatels +00 twin-en 


Caldwell 


gine Wright-powered business planes 
now operating, which with spares, ac- 
count for at least 1,200 engines. 

Caldwell Wright's current target is 
to get approximately 20% of this po- 
tential into its own shops, John Thomp- 
son, Division sales manager told Avia- 
rion Week. To work on this goal he 
will put a man full time developing this 
market, spending about half his time 
on the road. 

He says, in some cases initial over- 
hauls will probably cost some owners 
more than if they had been paying, be- 
cause Caldwell Wright is primarily in- 
terested in bringing the engines to 
standards they consider technically cor- 
rect, from the factory viewpoint. 

his is one of the prime aims of the 
programs and one of the reasons that 
Curtiss-Wright is taking such a big in- 
terest in the new activity. It feels that 
business flying has grown to the point 
where the original manufacturer of the 
product, in this case powerplants, has 
to follow up with technical guidance if 
he is to maintain his reputation and 
ilso contribute to maintaining safety. 

After engines are brought up to 
Wright's factory standards, subsequent 
overhaul costs should not be a signifi- 
cant figure in operating costs, according 
to Thompson. 

lhe facility, which employs over 400 
personnel and has 76,736-sq.-ft. of us- 























The Vickers Viscount is manufactured by Vickers Armstrongs Limited 


ROLLS-ROYCE AERO ENGINES FOR SPEED AND RELIABILITY 


ROLLS-ROYCE 


LIMITED . DERBY 


ENGLAND 





AVIATION WEEK, November 14, 1955 


113 





IT TAKES TWO 


DISPLAY ADVERTISING © AROUSES INTEREST © CREATES PREFERENCE 
DIRECT MAIL 


After your prospect hos been convinced by Display Advertising, he still 
must act. A personclized mailing piece, is a powerful action-getter. 
Send for our Industrial Direct Mail Catalogue, 150 lists available. 
| Direct Mcil Division, 
McGrow-Hill Publishing Co., Inc. 
| 330 West 42 St., N. Y. 36, N. Y. 
| Please forward my free copy of the McGraw-Hill 
Direct Mail Catalogue."’ 


~ 


© GETS PERSONAL ATTENTION © TRIGGERS ACTION 


“Industrial 











DIRECT MAIL LIST SERVICE 
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If it’s an Aviation Lamp, General Electric makes it 


8 ee FE Te ery 


1. COILED-COIL 


a 


Filament, strap and shield of new G-E No. 4559 Landing Lamp 


New G-E 600-watt landing 
lamp has 3 major improvements 
at no added cost 





The above cutaway photo shows the 
improved inner construction of General 
Electric’s new 600-watt landing lamp 
No. 4559. These new improvements make 
the lamp more resistant to the constant 
vibration of aircraft engines. And this 
amazing resistance to vibration results in 
three big benefits for you: 


1. LONGER SERVICE LIFE. A new 
coiled-coil filament has so much more 
strength and rigidity that it needs no 
supports to keep it from sagging. That 
means no abrasive action from support 
wires to rub off tungsten from the fila- 
ment while the plane is in flight. 


2. IMPROVED BEAM PATTERN. 
Because the filament is small and com- 
pact it produces a circular, more uniform 
beam without any dark areas. 


3. BEAM PATTERN MAINTAINED 
THROUGHOUT LIFE. A new method 
of securing the filament to the lead-in 
wires provides extra rigid support against 
vibration. This means the filament stays 
in its original position and the beam 
pattern does not shift. For more informa- 
tion on G-E Landing Lamps write 
General Electric, Miniature Lamp 
Department AW-11, Nela Park, Cleveland 
12, Ohio. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 

















able production area, is capable of proc- 
essing powerplants through the R3350 
turbo compound engine. 

An early addition planned for the 
field is installation of additional offices 
to serve customers and personnel who 
follow through on their powerplants 
during overhaul to ensure that they 
meet specifications. Later the base ex- 
pects to take over another large hangar 
with additional attached shop space, 
now used by WAD’s test group. 

Buildup is expected to be gradual 
and Thompson says that if business 
warrants, Caldwell Wright will follow 
through with facilities for business air- 
craft airframe overhaul and modifica- 
tion. 


PRIVATE LINES 


Beech Super 18 No. 100 has been 
delivered to Mason & Dixon Lines 
trucking firm, Kingsport, Tenn. Sale 
was made bv newest Beech distributor, 
Piedmont Aviation, Inc., Winston- 
Salem, N. C. The plane represents 
the 8,157th aircraft built on the basic 
['win-Beech configuration since the 
initial executive 18 first flew Jan. 20, 
1937. M&D president E. Ward King 
flew 31,000 mi. in company airplanes 
last vear. 








Search for uranium will be made in 
Australia’s Antarctic region next vear, 
using a DH-Canada Beaver fitted with 
a scintillometer. An Antarctic base 
has been set up at Mawson in McRob 
ertson Land for use by the research 
expedition. 


Prototype HRA-2 being built b; 
Roadable Corporation of America, 
‘Tonawanda, N. Y., is expected to start 
ground testing in November. Produc- 
tion versions of the two-place roadable 
aircraft are expected to cost $6,500; 
a four-five-place type may be built to 
cost approximately $19,000. President 
of the firm, Chester R. Haig, Jr., for- 
merly was in helicopter development 


with Bell Aircraft Corp. 


Minnesota Executive Air Services, 
Inc., St. Paul, has been authorized by 
Canadian Air Transport Board, Ottawa, 
to operate international charter 
ices to Moose Jaw, Regina, Saskatoon, 
Calgary and Edmonton with aircraft 
having a disposable load of less than 
6,000 Ib. 


SCIV- 


Cities Service Oil Co. has ordered 
first executive version of the new Con- 
vair 440 Metropolitan. Plane, to be 
operated by the firm’s wholly owned 
subsidiary, Swiftflite Aircratt Corp., is 
scheduled for delivery in January. 
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This 80-ton abrasive belt machine 
for tapering aircraft skins has been in 
stalled in Carborundum’s Wheatfield 
N. Y., plant. The unit, which costs 
approximately a quarter million dol 
lars, is reported to be the largest ca 
pacity surface grinder in the world 
‘The machine mounts an 88-in.-wide 
waterproof cloth belt, 
and control mechanisms in the moving 
head. It is capable of grinding sheets 
40 ft. long by 86 in. wide. The 250 
hp. motor supplies’ 3 hp. per in. of 
belt width. 

Carborundum will use the machin 
to grind tapers for airframe industry 
customers, who will supply the raw 


skins 


coolant Sprays 


Giant Machine Grinds Skin ‘Tapers 
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Rotary Gear Oil Pump 


A rotary gear, positive displacement 
oil pump, designed for pumping MII 
©-5606 hvdraulic fluid, can be used in 
ambient temperatures of —65 to 160] 
Built ruggedly in small envelope size, the 
unit weighs 2.6 lb. Heavy bronze beat 
ings assure long life operating at high 
speed and high pressure. 

Pump has standard mounting flange 
and 12-tooth spline drive to mate with 
AND 20001 engine pad. Shaft seal 
permits flexibility of drive shaft. ‘The 
unit has a rated capacity of 2 gpm. at 
3,750 rpm. and 1,500 psi., 2 hp. input 

Lear-Romec Div., Lear, Inc., Elyria, 
Ohio. 


Axial Blower Weighs 8 0z. 


Axial blower for cooling a wide vari- 
ety of electronic equipment in aircraft 
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Avionic Div., John Oster Manufac- 
turing Co., 1 Main St., Racine, Wis 


Reservoir Holds Pump Pressure 
Lightweight hydraulically pressurized 
oil-hydraul 


tems hold constant pressure during 


flight 


ervoirs f uircratt 


maintained 


through a dif 


conditions. Fluid 
it pump inlet pressure 
ferential piston device 
pump discharge oil at 

Elimination of air from 


yperated | 
system pressure 
system in 
creases temperature range at which 
hydraulic oils and fluids may be used 
without oxidation breakdown, — th 


AIR VALVES 


PASSENGER 
ote}, ba ie] & & - s) 


Lockheed 749 and 


Te uy 


Martin 404 


Combination Air Valve ond 
Reading Light Panel as installed 
in Lockheed Super Constellation 1049 





WEMAC AIR VALVES pro- 
vide a wide range of angu- 
lar adjustments to control 
airstream direction and rate 
of flow by rotation of noz- 
zle. Air leakage and weight 
are held to a minimum 
(tested 100% to aircraft 
specifications). Made of 
metal and/or plastic. Plas- 
tic can be colored to match 
or contrast with cabin decor. 


We Also Manufacture 


* EDGE-LIGHTING PANEL LIGHTS 


* ADJ. CABIN LIGHTS, READING 
& COCKPIT FLOODLIGHTS 


* ELECTRICALLY HEATED EQUIPMENT 


For Complete Details 
Please Write 


Aj aati o- 


COMPANY 


Designers and 
Manufacturers 


502 SOUTH ISIS AVENUE 
INGLEWOOD, CALIFORNIA 





Representatives: 


George E. Harris & Co., Inc. 
1734 North Hillside 
Wichita, Konsas 


Edword Morek 


ee 


George E. Horris & Co. Inc. 
444 Dexer Horton Building 
Seattle, Washington 
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Flying a modern jet with its mighty power, lightning speed and high maneuverability is 
no job for a layman! Such precision flying requires a skilled hand and hundreds of hours 
of experience. But the skill and experience go deeper! Today's jet aircraft require precision 


parts—like bearings—to stand tremendous speeds and high temperatures. % Bower air- 


craft bearings—first choice of leading jet engine manufacturers—are built to stand turbine 
speeds as high as 15,000 RPM and temperatures as high as 600° F. with a minimum of 
lubrication, Bower's many years’ experience, matchless skill and consistent emphasis on 
quality give the aircraft industry bearings held to tolerances measured in millionths of an 
inch. ¥x An experienced Bower engineer will be glad to show you how Bower bearings can 


improve your product’s performance. Get in touch with Bower soon. 


BOWER ROLLER BEARING DiviS!toOon 


FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICH. 


A COMPLETE LINE OF TAPERED, STRAIGHT 
AND JOURNAL ROLLER BEARINGS 


BOWER 


ROLLE R BEARAEN GS 





manufacturer says. 

One version of the new reservoir line 
is designed especially for use with 
newer jet engines, providing minimum 
envelope and weight for any reservoir 
capacity requirement. Reservoirs may 
be used with cither MIL-O-5606 ot 
MIL-L-7808 fluid over a temperature 
range of —65 to 350F in systems hav- 
ing pump discharge pressures up to 
$000 psi. 

Vickers Inc., 1400 Oakman Blvd.., 
Detroit 32, Mich, 


Combines For the First Time 


Reticles for Optical Gages 


Parts previously too difficult to in 
spect on contour projectors are now @ | & 


being gaged with reticle tracing fix 


tures. (All Bases) 
By using the tracing principle, an 
actual size outline of the part with 
tolerances appears on the comparator 
screen. The outline (reticle) is repro- am 


BLC 


(Boundary Layer Control) 


it is with pride that Stroukoff Aircraft 
is producing for the United States Air 
Force the most efficient advanced 
assault air transport in the history of 
military aviation 


This development combines slow 
landing speeds through means of the 
Boundary Layer Control system, and 
includes the Pantobase installation, 
both designed by Stroukoff Aircraft 
Corporation 


The MS-8-1 is able to land and take- 
off from unprepared surfaces such as 
duced on clear glass and projected on rough terrain, sand, snow, ice, ordi- 


the comparator screen. A tracer stvlus nary runways ond to operate from 
water as well. It will do so at low 


speeds never before possible with air- 
craft of its weight; and in half the 
area needed by its prototypes. 


linked rigidly to the reticle explores all 
configurations of the part to be in 
spected, such as hole locations, recesses, 
undercuts, internal profiles and cam 
surfaces. 

Optical Gaging Products, Inc., 26 


Forbes St., Rochester, N. Y. 
Aircraft Purging System Vaives rou alt 


Two new purging system valves for 


aircraft fuel tanks have a combined Aircraft Corporation 


weight of 4.09 Ib. 


e@ Resistance flow valve U-512740-2 TRENTON NEw JERSEY 
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Solenoid 
Pilot Valve 


Strut Asset : 
Main Landing. 42 
Gear Retragt y? 












Valve 
Assembly— 
Steering 
Metering 


High Heat Treat 
Strut Assembly 











Pneumatic 
Door 
Lock 





Gear Box 
‘Outer Wing ..-And Sargent precision aircraft controls make that 
Flap Drive power instantly available at the touch of a finger. 


The design and manufacture of precision equipment 
has been the specialty of Sargent Engineering Corpo- 
ration for more than 35 years. For 20 years Sargent 
has been providing precision aircraft control units —hy- 
draulic, pneumatic, and mechanical—for the country’s 
leading airframe manufacturers. 

We have the “know-how” to help you solve your 
most difficult control problems. Write today for your 
copy of the NEW illustrated story of Sargent’s organi- 
zation, methods, and manufacturing facilities. 








; Unit Assembly— 
— S—__ Surface ' 
otor + . Power Control : 
— 
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Handard of Excellence Since 4920 


AE 


ENGINEERING CORPORATION 


2533 EAST S6TH STREET 
HUNTINGTON PARK, CALIF. 


"Good will” is the disposition of the pleased customer 
to return to the place where he has been well treated. 


— U.S. Supreme Court 
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Help 
Develop | 


tomorrow's planes at Fairchild. 
There are openings now for ver- 
satile engineers experienced in: 


Flutter & Vibration 
Aero Design 
Stress Technology 
Weights Technology 
Design Coordination 
Engineering Test 
Lab Coordinator 


7 Write our 
Pa EMPLOYMENT 
BI .* ., MANAGER 


oo. 5 


ENGINE AND AIRPLANE CORPORATION 


AIRCHILD 
AArwratt Division 


805 PENNSYLVANIA AVENUE 
HAGERSTOWN, MARYLAND 
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|Where to Buy 
| PRODUCTS - SERVICES 
ACCESSORIES 








PRO-WELD COMPANY 


CERTIFIED 
PRODUCTION WELDING and BRAZING 
of 


Corrosion Resistant and 
Light Metal Alloys 


Machining Facilities 
Call State 2-1019 or write for more information 


PRO-WELD COMPANY 
1603 COOPER ST. JACKSON, MICH. 


BOWERS Batteries 

















Always Better 


BOWERS BATTERY & SPARK PLUG CO, READING, PA 
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United Aircraft Products, Inc., 116 
Bolander Ave., Dayton 1, Ohio. 


Miniature Aircraft Power Unit 
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Grand Rapids Div., Lear, Inc., 110 
lonia Ave., N.W., Grand Rapids 2, 


Mich. 





ALSO ON THE MARKET 





Precision electrical thermometer, \lodel] 


1-31, for direct indicating gage 
th met I 1p t 
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One of the complete galleys 


in Skyline’s regular production. 


a 


PRECISION SHEET METAL & MACHINE PARTS 
COMPLETE ENGINEERING SERVICE 


A.F. CERTIFIED SPOT WELDING & OTHER 
WELDING PHASES 


ELECTRONIC PARTS AND EQUIPMENT 
AIRCRAFT FABRIC COVERING 

GALLEYS AND COMMISSARY EQUIPMENT 
GROUND SERVICING EQUIPMENT 


SALI N B rxcovers me 


| } ; » 


oe - . 
GRAND BOULEVARD, DEER PARK, NEW YORK 





Burns crew seats go up or down 

tilt, or even move sideways. We 
seat the VIPs, too. For up-to-the-minute 
aircraft seats—military, airline, or 
executive —send for Burns... Designer 
and manufacturer for national and 
international airlines and most of the 


NBAA Fleet. Write, wire or 4 fh 
phone for further information. ‘ } 
boi 





BURNS AERO SEAT CO. 


DORIS 
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Research 











This opportunity concerns no narrow 
field of endeavor. 


For structural engineers it is an engag- 
ing challenge which is both continuing 
and unlimited in scope. 

It deals with work in a variety of long- 
range projects under way at Goodyear 
Aircraft, dealing with air weapons, jet 
aircraft, missiles, airships, helicopters— 
along with boating, farm implements and 
radar structures. 

It concerns new concepts and configu- 
rations. 


It involves the utilization of a host of 


materials—new laminated plastics, new 
alloys, new structural sandwiches. 


It calls for fresh skills, the exploration of 
new avenues of approach. 


For the creative professional, in any of 
a wide variety of engineering fields, it 
foretells a rewarding and satisfying 
career. 

° ° ° 
APPLICATIONS INVITED. Forms on request, 
resumés appreciated and treated confiden- 
tially. Address: C. G. Jones, Personnel 
Department, Goodyear Aircraft Corpora- 
tion, Akron 15, Ohio. Plants in Akron and 
Litchfield Park, Arizona. 


heyre doing big things at 


 GOODSYEAR AIRCRAFT 


THE TEAM TO TEAM WITH in AERONAUTICS 
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alkyds.—Automatic Molding Machine 
Co., 3217 Exposition Place, Los 


Angeles 18, Calif. 


Refueling hose of rugged construction 
chiminates problems of bursting, 
crushing and stretch and permits re 
fucling at higher altitudes and speeds 
Hose has a synthetic rubber 
which is reinforced bi 
high-tensile wire. The outer covet 

made of  oil-tesistant Neoprene.— 
Llewitt-Robins Inc., Stamford, Conn. 


tube i 


the cencer 


Motor-driven clectronically controlled 


precision micrometer is a true screw 
thread measuring instrument and not a 
Che actual dimensions of 
iny electrically conductive part are read 
3-in. dial 


comparator. 


directly on a with wide 





spaced divisions for each 0.0001 in. 
Instrument is 94 in. high, 8 in. deep 
md 54 in. wide, operates on 1152 
60-cvcle power. J. W. Dice Co | 
Engle St., Englewood, N. J 


Adjustable speed drives permit precise 
adjustment of speed over a 100:] range 
Speed scttings can be repeated ind 
held to better than 4 of 1° of full 
rated speed in spite of wide changes in 
line voltage, temperature or 
load, company says. Available in } and 
1 hp. models which adjust to any speed 
between 36 and 3,600 rpm.—Servo-T'ck 
Products Co., Inc., 1086 Goffle Road, 
Ilawthorne, N. J. 


torque 


Hydraulic gripper feed unit can feed 
stock of anv width up to 20 in. or can 
be designed to take up to 45 in. The 
self-contained unit feeds in the pres 
from right, left, front or back within 
0.003 in. or less of the selected setting 

Sesco Inc., 8881 Central Ave., De 
troit +, Mich. 


Industrial lift trucks, built from 3,000 
to 8,000 Ib. capacities, transmit power 
by means of a torque converter full 
automatic transmission which climin 
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tes manual hifting r gt 1] 
KGAS! trucks pro 1ci¢ | ! visibilit 
ind comfort and are easy t perate 

Yale & Lown Manufacturing ( 

11000 R evelt Bl Phil 

15, Pa 


t pe of I esst j 
old \ th t t i the \ t di 

har ste f f 

Conve Kits f ! 

yf oth x h f the CO. t 

using a t f it 

} +l, fact P Ix 

tinguisher ¢ Jr \\ \ 

RB iff \ N. } 


Permacel tapes 254 and 255, made of 
\Nivlar 2-mil backing and a rubber ad 


} 


hesive, free of corrosive agents, have a 
t 


tensile strength of 50 Ib./in., elonga 
tion of 10 idhesion to steel of 
t z./in, and minimum curing cvclic¢ 

two hours at 250F or one hour at 


I. When cured, both tapes are re 
tant to varnish and paint solvent 
Permacel ‘Tape Corp., New Brunswick, 

N. J 


Straddle carrier h load hooks which 


ot inward to yx rmit carrving with 
t bolster Ihe Senes 5S] pivoted 
hook carrier has a capacity of 20,000 


lb., road speeds up to 40 mph., fou 








“CLIP-TYPE” closed entry socket contact 


now standard in 


= 
=== 






> 





; 

r 

& 
ee pon a 
hil 
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The heart of any elec irk al connector 18 
the socket contact. This is why the 
Bendix-Scinflex* socket contacts have 
always been machined from bar stock. 
Stampings, with their required thin 
sections, can be easily overstressed. 

Even with the machined sockets, 
industry has been plagued with over- 
stressed spring leaves due principally 
to the misuse of test probes and lax 
tolerances on pin contacts. Bendix engi- 
neers have now provided the only socket 
contact on the market today which 


BENDIX-SCINFLEX 


ELECTRICAL CONNECTORS 


Cannot be overstressed—eliminates intermittent circuit 


problems resulting from socket contact malfunction 


completely eliminates all these problems. 

The ““( lip-T ype” socket will not 
accept any oversize probe or pin, nor 
can one be forced into it. Also, no 
amount of wrenching or twisting of an 
aceeptable pin or probe can possibly 
distort the spring clip. This new socket 
is now standard in all Seinflex connec- 
tors including those using solderless, 
high-temperature and thermocouple 
contacts. 

Our sales department will be glad to 


furnish complete information on request. 
*TRADE-MARK 


SCINTILLA DIVISION of 


SIDNEY, NEW YORK 


AVIATION CORPORATION 


Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 
FACTORY BRANCH OFFICES: 117 E. Providencia Ave., Burbank, Colif. © Stephenson Bidg., 6560 Coss Ave., Detroit 2, 
Michigan * 512 West Ave., Jenkintown, Pa. © Brouwer Bidg., 176 W. Wisconsin Avenue, Milwaukee, Wisconsin * 8401 
Cedar Springs Rd., Dallas 19, Texas © American Bidg., 4 S. Main Street, Dayton 2, Ohio © 1701 “K” Street, N. W., Wash- 
ington 6, D. C. © Boeing Field, Seattle 8, Washington. 
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wheel steering and a four-speed syn 
chromesh transmission.—Ross_ Carrict 
Div., Clark Equipment Co., Benton 
Harbor, Mich. 


Self-wrenching locknut designed with 
x 3 a greater fatigue strength and less weight. 
\ lug on the nut prevents it from 
Owin rotating during wrenching of the bolt 
by bracing itself against an adjoining 
| surface. Lug and nut are both cad 
TRAINING MOVIE 


OF FLAW DETECTION 











mium-plated steel. ‘Vhread sizes of the 
six nuts in the series ESNA N2603 
are: 4-28, 5/16-24, #-24, 7/16-20, 
41-20 and 9/16-18. Smallest locknut 
weighs 1.2 Ib./100 and the largest, 
6.2 Ib./100.—Elastic Stop Nut Corp. of 
America, Union, N. J. 









Stretched acrylic sheeting, MUIL-P 
5425A and MIL-P-8184, is being 
manufactured in sizes up to 45x45 in., 
in thicknesses from 4 to 2 in. Stretch 
ing improves impact resistance of the 
plastic.—Swedlow Plastics Co., 6936 S. 
Bandini Blvd., Los Angeles, Calif. 
Now... your inspection department can get the full story of 

flaw location with dye penetrants...can see actual on-loca- 


tion dye penetrant inspections, right in your own plant! Now! the NEW 

Produced by Turco, manufacturer of the Dy-Chek® inspec- eeere 

tion process, this film visually demonstrates every aspect of 

dye penetrant inspections from laboratory theory to authen- DIA GONAL 
GRIP-HEAD 


tic production-line techniques actually filmed on the spot 
during mass production inspections. 
ROBINSON 
WIRE TWISTER 


Faster, more efficient than 
ever! The new, slendernose 
DIAGONAL GRIP-HEAD is 
designed especially for those 
narrow, hard-to-reach places. 
Split-second whirling action 
safety-wires 3 engines in time 
required for one by any other 








If your plant or technical group is interested, write today 
for full details without cost or obligation. 


Abi fenton: MRCRAFT— 


METAL-WORKING PLANTS! 


ae Production-line inspec- 
tion of wing spars 






Ae In-lathe inspections with- 
out disturbing set-up 



















SEE Lecatt we method . . . saves as much as 
eee Location of weld porosity $140 per engine assembled. 
in pressure vessels 
3-TOOLS-IN-1 <i pliers- 
¥. cutters -twisters. Side-cutting, 
; recs head. nage ear 
ronze bearing. No adjust- 
| PLEASE AFFIX COUPON TO COMPANY LETTERHEAD | ments. Jaws lock on wire, 
Offices in all j} Turco Products, Inc. | can’t slip off. Perfect, uniform 
principal Cities | 6135 So. Central Ave., Los Angeles 1, Calif | twist every time. 
” —for assembly line 
C Contact me to arrange for film showing ; 2” ctcty-wiring. 15 cx. 921.90 
TURCO «= {_ Send more details on film i Oto bone wart. sab- S70 50 
| | Unconditional Money-Back Guar- 
PRODUCTS INC | Name. | antee. Send for complete details. 
/ - | | RALPH C. ROBINSON CO 
. Tit! ° ° 
Chemical Processing Compounds | . i Box 494W No. Sacramento 15, Calif. 
6135 Se. Central Ave.,tes Angeles 1,Calif. (oe er eee THIS AD APPEARS EVERY WEEK 
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A MESSAGE TO AMERICAN 


NDUSTRY* ONE OF A SERIES 


The National Merit Scholarship Corporation 


Business is Offered Big Dividends 
on Investment in Higher Education 





Business firms searching 


school graduates do not go 


for a satisfactory avenue to 
provide financial aid for 
our colleges and universi- 
ties now have a new oppor- 
tunity of major importance. 
It is provided by the Na- 
tional Merit Scholarship 
Corporation, which has of- 
fered to devote $8 million 
to matching, dollar for dol- 
lar, gifts by business firms 
for college scholarships 
and supplemental gifts to 
the institutions where the 


scholarships are used. 


The National Merit 


The McGraw-Hill Publishing Com- 
pany is availing itself of the opportunity 
to establish ten National Merit Schol- 
arships. They will be known as the 
McGraw-Hill Merit Scholarships. The 
scholarships are to be awarded to qual- 
ified candidates for a four-year college 
course in the fields of science, engineer- 
ing and the other professions and the lib- 
eral arts. There will be no limitation, 
beyond the appropriate professional ac- 
crediting, on the college or university 
selected by a successful candidate. As 
part of a continuing program to aid high- 
er education and educational institutions, 
McGraw-Hill is happy to be able to share 
in what it believes to be the constructive 
educational endeavor of the National 
Merit Scholarship Corporation. 


to college. The principal 
reason is that they do not 


have the money required. 


To Save Unused 
Brain Power 


The National Merit 
Scholarship Corporation 
will strive to eliminate this 
dangerous neglect of top- 
flight ability. To this end 
it is inviting the nation’s 
high schools, numbering 
more than 24,000, to par- 


ticipate in its program by 


Scholarship Corporation, 








designating as available 





an independent agency fi- 

nanced initially by gifts of $20 million from the 
Ford Foundation and $500,000 from the Carnegie 
Corporation, has three major purposes which are 
closely related. They are: 

1. To locate those of the nation’s young men 
and young women who are best equipped to go 
to college. 

2. When necessary, to help these young peo- 
ple go to college by giving them financial aid. 

3. To help colleges and universities meet the 

I - 
full cost of the instruction of those to whom 


National Merit scholarships are granted. 


At present about half of the nation’s top high 


candidates for National 
Merit scholarships the top 5 percent of their senior 
classes. Those so designated are then invited to 
take a series of tests and to submit reports designed 
to assure selection of the very best talent in each 
state. The number of scholarships to be allotted to 
each state will be proportionate to the number of 


high school graduates in the state. 


The winners, the total number of whom will be 
determined by the amount of money the Scholar- 
ship Corporation has available, will be eligible for 
awards. For those who need no financial help to go 
to college there will be honorary awards of $100. 
For those who must have help the Corporation will 


grant scholarships covering as much as necessary 





of the cost of instruction and living expenses for 


a four-year college course. 


Colleges Get Financial Help 


The provision of funds to cover the students’ 
expenses does not, however, solve the financial 
problems faced by many colleges. That is because 
the tuition charges paid by the students do not 
cover the cost of the instruction. The deficit must 
be met by drawing upon endowment funds, gifts, 
grants, and other available sources. 

Consequently, to prevent holders of National 
Merit scholarships from imposing any additional 
financial burden on the colleges and universities 
they elect to attend, the Corporation will make a 
supplementary grant to these institutions. The sup- 
plementary grant will be the equivalent of regular 
tuition charges made by the school, with a top 
limit of $1,500 a year for both the tuition and the 
supplement. 

As the scholarship grants to the winning stu- 
dents will vary, depending upon how much finan- 
cial help they need, so will the supplementary 
grants vary from one college to another, depending 
on their regular tuition charges. However, it is 
anticipated that on the average the full cost of a 
National Merit scholarship—including aid to the 
student and the supplement to the college—will be 
about $1,500 a year. 

Many business firms will find a compelling ap- 
peal in a program which is designed at once to 
mobilize the nation’s intellectual resources more 
effectively and, in the process, give very badly 
needed financial help to our colleges and univer- 


sities. 


Two For One Return Offered 


However, there are numerous other inducements 
to business firms to finance National Merit schol- 
arships. These scholarships may: 


1. Carry the name of the firm or be named 
in honor of someone designated by the firm. 

2. Be limited to use in types of colleges of 
particular interest to the sponsoring firm. 

3. Be limited to a college course, such as 
science, engineering or liberal arts, of special 
concern to the sponsor. 

4. Be restricted to candidates or institutions 
in geographic areas specified by the sponsor. 
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In addition to these advantages there is a special 
financial inducement to help the Merit Scholarship 
program. It is that for every Merit scholarship a 
firm or individual finances, the Corporation will, 
up to the limit of $8 million, match the funds and 
make another National Merit scholarship available. 

There are many good ways of helping our finan- 
cially beleaguered colleges and universities, and 
many corporations are already using one or more 
of them.* For those companies that can do so with- 
out embarrassing complications one of the best 
ways is to make unrestricted gifts directly to the 
institutions. But this new way provided by the cre- 
ation of the National Merit Scholarship Corpora- 
tion (Address: 1580 Sherman Avenue, Evanston, 
Illinois) has the broad appeal of serving two pur- 
poses of transcendent importance simultaneously. 
The purposes are to see that our best brains are 
fully trained and utilized and that our.colleges and 
universities, crucial contributors to this process, 
are helped at the same time. Business will serve 
the nation and its own community well by giving 
the National Merit Scholarship Corporation gen- 


erous help. 


* These, as well as the plight of our colleges and universities, 
are discussed in a pamphlet, “Business Aid to Our Colleges 
and Universities.” which embodies a seriesgof five editorials 
which appeared in all McGraw-Hill publications. Copies of 
the pamphlet can be obtained without charge by addressing 
the Department of Economics, McGraw-Hill Publishing Com- 
pany, Inc., 330 West 42nd Street, New York 36, New York. 
Methods of helping our colleges and universities financially 
are also outlined and discussed in a pamphlet, “Aids to Cor- 
porate Support of Higher Education,” which may be obtained 
without cost by addressing the Council for Financial Aid to 
Education. 6 East 45th Street, New York 17, New York. 





This message is one of a series prepared by the 
McGraw-Hill Department of Economics to help 
increase public knowledge and understanding 
of important nationwide developments that are 
of particular concern to the business and pro- 
fessional community served by our industrial 
and technical publications. 

Permission is freely extended to newspapers, 
groups or individuals to quote or reprint all or 
parts of the text. 


PRESIDENT 
McGRAW-HILL PUBLISHING COMPANY, INC. 

















EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section Include all employment opportuniti es—executive, management, technical, selling, office, skilled, manual, ete. 















{ Positions Vacant Civil Service Opportunities Employment Agencies 
i Positions Wanted Selling Opportunities Wanted Employment Services 
j NATIONAL Part Time Work Selling Opportunities Offered Labor Bureaus 
j COV DISPLAYED RATES—— UNDISPLAYED 
ERAGE The advertising rate is $23.35 per inch for all advertising $1.80 per line, minimum 3 lines. To figure advance payment 
appearing on other than a contract basis Contract rates count 5 average words as a line. 
quoted on request. Box Numbers—counts as 1 line 
; An advertising inch is measured %” vertically on a column Discount of 10% if full payment is made in advance for 4 con 
3 columns—30 inches to a page. secutive insertions 
Subject to Agency Commission Not subject » Agency Commission 
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ENGINEER 

GUIDED MISSILES 
i STRUCTURAL EQUIPMENT 
r FOR FUSING AND ARMING 
A vital job with General Ele« 


tric is now open. It involwes the 
design, development and evalu- 









Creative 
Opportunities 
with 
























































ation of structural uipment 
required for fusing ar arming 
equipment utilized for missile Republic Aviation 
atomic weapons. 
This includes design of brack- 
ets, supporting castings, mount 
ings, etc., together with estab- 
lishing configuration and con- AERODYNAMICIST A 
struction of warhead mockups. . . 
Responsibility for desig. of | 
shipping and handling equip- namics 
ment required for all missile perody 
re fusing and arming equip- AERODYNAMICIST M 3 an 
t is also included. ' i " ul 
\ i & 
A background and/or experi- f \ fluids and as 
ence in structures work is re- ‘ : : T N 
quired. An exceptional oppor- . mtu 
tunity with a company coted 
for its congenial engineering at- AERODYNAMICIST |} ' ‘ hr I ! \ 
mosphere. > , 1 nt nis 
Send complete resume t MATHEMATICIAN ' " \ Mat! 
MR, JAMES HEVELIN I ' i : i 
Special Defense Projects Dept : a . ' ' , - 
GENERAL @@ ELECTRIC +r} ELECTRONIC INSTRUMENTATION ENGINEER 1 f 
‘ \ m K i ansd 
I I et el ! pe et esearct 
‘ RE er 4 Ki edg mp t 
100 CAMPBELL AVI 
SCHENECTADY, N, ¥ ht 
- M.} A} t «i 
SENIOR THERMODYNAMICS ENGINEERS } i 
FLIGHT ENGINEERS es eel 
i ‘ 
Immediate openings for flight engineers de yy SENIOR DYNAMICS ENGINEER I nh oper alifled « 
siring international flight career (New York Opp - - - . une ot 4 
Base), with x . ma tt eet the ul 
Cha 
PAN AMERICAN > SENIOR STRESS ANALYST 1} I ! ! ‘ 1 ' " t 
A WIND TUNNEL MODEL DESIGNER Mechan Engineer f nd 
Beginning salary $5670. Employee benefits I experienced in intrica eck nm application 
include retirement & life insurance plans, ; . a age a BR yoo ferred 
30-day vacations per yr., discount travel, etc 
Applicants must be U. S. citizens, maximum 
oge thru 31 yrs., H.S. grads, college engi NOTE THESE REPUBLIC BENEFITS 
neers preferred, able to pass flight physical, - . Se Saami mer $20 = oe > Pe . —t pita : gi al 
ht. 56" to 6°4"’. ene ost of collegiate and graduate 
Must have A&E Licenses and qualify for CAA dy na Sy A nay he nee ares ee — Ay Baws he — 
Flight Engineer Exam, OR, have completed The company pays interview pense ialified candidate actual and 
e mable red gz of } eh ud personal effect an 
CAA Flight Engineer written examination. whe er ary Re age Ul . la 4 3 1° 3 5 den on res yo 
hile ting settled. And ‘ and work on fabulous Long 
Contact your nearest employment office Island ind he east coa 
28-19 Bridge Plaza North, LIC, N.Y. ST 6-5858 : Pl ' —e — ="? 
Int'l Airport, Miami, Fla. Tel. 64-5411 © details y t background, t 
int'l Airport, San Francisco, Cal. PL 5-7000 : Assistant Chief Engineer 
Seattle/Tacoma Int'l Airport, Seattle, Wash. $ Administration 
CHERRY 3-400 ¢ Mr. R. L. Bortner 
> 
or 
Asst. Chief Flight Engineer, Int'l Airport SPIE PEsssssm AVIArsay 
Houston, Texas. OLIVE 4-2673 FARMINGDALE, LONG ISLAND, NEW YORK 
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EMPLOYMENT OPPORTUNITIES 


Long Range Opportunities 
for ENGINEERS 


A continued expansion of Raytheon’s Missile and Radar Division 





has created long range opportunities for experienced engineers. 
Raytheon’s M & R Division is housed in a modern laboratory 
20 miles from Boston in a country setting and offers a choice 
of urban or country living, excellent recreational facilities and 
proximity to the educational, cultural, and entertainment 
advantages of Boston. 


Raytheon’s M & R Division has prime contracts for missile 
systems involving overall responsibility for system design in- 
cluding air-frame, guidance, motor and auxiliary equipment. 
The Division is engaged in all phases of missile development 
from study programs through design, development, and flight 
testing to production. 


Salary and advancement commensurate with ability. Liberal 
vacation, sick leave, group life and health insurance and a 
worthwhile pension system. Tuition support plan for engineering 
courses. Relocation expenses paid. 





AERONAUTICAL ENGINEERS 


Experience in aerodynamic design, testing and performance anal- 
ysis required. Knowledge of supersonics and missile experience 
desirable. 


HEAT TRANSFER ENGINEERS 


Experience in design of heat transfer equipment required. Applica- 
tions of cooling techniques to missiles and airborne electronic equip- 
ment desirable. 


SENIOR STRESS ANALYST 


Five or more years experience in missile or airframe stress analysis 
design and testing. Must be capable of planning and executing 
projects involving stress analysis and static and dynemic testing 
of missile airframes, airborne electronic equipment aircraft modifi- 
cations and reinforced plastics. 


If you are interested please send us a few details concerning 
your experience. A mutually convenient time and place for 
interview of qualified applicants will be arranged. Address 
G. P. O'Neil 











MISSILE AND RADAR DIVISION — BEDFORD, MASS. 





ENGINEERS 


PERMANENT 
CREATIVE OPPORTUNITIES 
FOR 


ELECTRICAL 


AND 


MECHANICAL 
ENGINEERS 


Bendyx 


Immediate openings for . . 


SENIOR COMPUTER ENGINEER 


At least five years experience with 
analog computers with control applica 
tions. A degree in electrical engineer- 
ing, or math and physics required. 
Activity is in the field of aircraft and 
missile power plant controls, including 
gas turbine, ram jet, and rocket types. 
Work will be with hydra-mechanical, 
pneumatic and electrical components 
The fuel metering research facility in- 
cludes an analog computer and jet 
engine simulators. 


MAGNETIC AMPLIFIER 
SYSTEMS ENGINEER 


Electrical engineer supervisory capacity 
on research and development of mag 
netic amplifier circuitry, control systems, 
and component design and testing, 
supervising other engineers and tech 


COMPUTER ENGINEER 


Graduate engineers thoroughly quali- 
fied as a digital computer programmer, 
capable of handling engineering and 
production calculations, to train present 
personnel in preparation of data for 
computer applications. Set up new ap- 
plications. Work with complex dynamics 
and control problems characteristic of 
the jet engine fuel system and landing 
gear fields. 


LIQUID PROPELLANT 
ROCKET CONTROLS ENGINEER 


Mechanical or electrical engineer to su- 
pervise the research and development 
of liquid propellant rocket controls, sys- 
tems design, component design, de- 
velopment and testing. 
The salary of these positions will be 
determined by your ability and ex 
perience. 
Send detailed resume listing educa- 


tion, engineering experience, and 
salary requirement to: 


TECHNICAL EMPLOYMENT DEPARTMENT 
BENDIX PRODUCTS DIVISION OF 
BENDIX AVIATION CORPORATION 


401 North Bendix Drive 
South Bend 20, Indiana 


We guarantee you an immediate reply — 
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EMPLOYMENT OPPORTUNITIES 











THIS NEWEST RCA PROJECT 





CALLS FOR... 


CREATIVE ENGINEERING MINDS 





AND REAL LEADERSHIP! 


TALOS 


> GROUP LEADER—COMPUTERS—Supervise design and development of Analog 


and Digital Computers. 





i ttt etemins 














> PROJECT ENGINEER—ENGINEERING REPORTS—Prepare comprehensive engi- 
neering reports by consultation with development engineers; design and devel- 


opment experience necessary. 





b PROJECT LEADER—DATA PROCESSING—Supervise projects involving radar 


video processing equipment (analog and digital). 





* MANAGER—RADAR CIRCUITRY—Supervise design and development engineers in 


complex electronic equipment. 





+ MECHANICAL DESIGN CONSULTANT—Direct the mechanical design activities of 


weapons systems and radar. 





. SYSTEMS ENGINEER—Perform complex systems analysis, synthesis and devel- 


opment of major weapons systems. 





> PROJECT LEADER FIRE CONTROL—Technically direct a major Radar Fire Con- 


trol project. 


> ENGINEER—SERVO MECHANISMS—Analyze transient of loop response; develop 


position control and hydraulic servos. 










JOIN THE TEAM OF RCA SCIENTISTS NOW AT WORK ON THESE CHALLENGING ASSIGNMENTS! 














Please send resume of your quali fice fions to: 


Mr. John R. Weld, Employment Manager, Dept. B-2L, 
Radio Corporation of America, 
30 Rockefeller Plaza, New York 20, N. Y. 


RADIO CORPORATION OF AMERICA 


DEFENSE ELECTRONIC PRODUCTS 










® 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS and DESIGNE 
for. suze 


SYSTEMS COMPUTER SYSTEMS 


JET AND TURBO-PROP 
ENGINE CONTROLS 


= GM CAREER OPPORTUNITIES IN 


Systems Engineering and Analysis 
Experimental Engineering 
Development Engineering 


tellin lcm 7 A dict walel, 7.18 


RS NEEDED 


NEW CIVIL AVIATION 
PRODUCTS 


AIRBORNE FIRE 
CONTROLS 


Design Engineering 
Product Engineering 
Product Evaluation 


Project Coordination Field Engineering 


AND WE ALSO NEED: 
DESIGNERS «© CHECKERS * LAYOUT MEN 


Positions Are Permanent Excellent Advancement Opportunities 
Every inquiry treated confidentially and given 
immediate attention and personal reply. 


WRITE TODAY FOR EMPLOYMENT APPLICATION 


Mr. John F. Heffinger 
Supervisor of Salaried Personnel 


AC SPARK PLUG DIVISION 
THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 
ee oc _ Milwaukee 2, Wisconsin 








Unusual Opportunity 
for: 
MANAGER OF 
ENGINEERING 


East Coast aircraft equipment manu- 
facturer offers unusual opportunity for 
top caliber engineer to head growing 
engineering staff engaged in many 
long-range development programs. 
The man for this position should have 
heavy experience in aircraft fuel sys- 


Electronic ° Mechanical 
DESIGNERS ° DRAFTSMEN 


ENGINEER 
_ How do you Measure success? 


y by money, others by 
ut of their work. But 
a combination of 
r efforts are 


e Network Theory 
e Systems Evaluation 
e Automation ' 
e Microwave Technique 
e UHF, VHF or 
SHF Receivers 
e Analog Computers 
Digital Computers 
e Magnetic Tape 
Handling Equipment 
e Radar and 


Some measure success onl 
the enjoyment they get out 
the true measure of success 1s 
both plus the knowledge that you 
recognized and eae as 

Melpar engineers Hn ase genet sa 

ity essional growth; they enjoy 
pad ot creative staff without losing their 










pa v- elpar’s ntermeasures tom design with some hydraulic ex 
‘ adividuality and they benefit from Melp Counter gn x ydraulic 

individuallty, a f stem. re- e Packaging ; perience desirable. He should have 

tegrated facilities for Sy Electronic Equipment heheniiin ; icularl 

completely integ neough pro- ontn H administrative experience particularly 

Pie design concept thro & e Pulse in engineering scheduling and budget- 
sponsibility from & e Microwave Filters ieee tenet d i 

: ary control; tact an 

duction. e Flight Simulators Y contr personality to 

u Melpar measures up to your Servomechanisms assist Sales Department in high 

To learn how Mei{ ain $o *. Subminiaturization evel” technical selling. This is one of 

own standards send complete res e Electro-Mechanical top five positions in this aggressive, 


Representative well-backed firm with a new plant em- 
ploying 403 and operating in one of 
the most rapidly expanding fields of 
aviation development. All normal ex- 
ecutive benefits provided plus moving 
expenses. Salary open. Address all 
inquiries (in strictest confidence) with 
resume to Suite 1403, 52 Vanderbilt 
Avenue, New York 17. 


Design 
e Quality Control 
& Test Engineers 


Technical Personnel 


melpar, ince 


house Air Broke Co. 
" ae AW 1114, Falls Church, Va. 
Mass. * 99 First St., Cambridge, Mass. 


se Fs 


Subsidiary of Westin 
3000 Arlington Bivd., 
11 Galen Street, Watertown, 
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Lockheed diversification in action... 


Below: engineers and scientists work on some 
of the 46 major projects in progress at Lockheed 









Operations Research discussion 









on continental defense Super C ‘ f € ° equirements of new transport 
Operations Research openings + Structural Engineering openings’ - Thermodynamics openings ° Design openings 
Electronics Specialists : Research Specialists ° Research Specialists - Design positions are open 
Fire Control and Guidance . Structures Engineers . Thermodynamics Engineers : at all levels in controls, 
Specialists . Stress Analysts ; Chermodynamicists . electrical, hydraulics, 
Aerodynamics Engineers : Weight Engineers ; ; mechanical, power plant and 
Physicists “ : : structures fields 







1BM 70! cpplied to jet . Ant pote y on . flight test r ° Aerodynomic meeting on 







transport flutter problem . dor sé hf es . peed performance high-speed fighter 
Math. Analysis openings ; Electronics openings . Flight Test Engineering openings . Aerodynamics openings 
Math. Engineers : Electronics Research Engineers ° Flight Test Engineers ° Aerodynamics Engineers 
Math. Specialists ; Airborne Antenna Designers: Flight Test Analysts . Aerodynamicists 
Math. Analysts : Research Specialists : Instrumentation Engineers ; Dynamics Engineers 
Electrical Research Engineers : Wind Tunnel Test Engineers 






Why Lockheed offers Engineers better careers 









There are three main reasons: 
Coupon below is for your convenience in requesting 
application form and more information on how 
Lockheed’s expanding program can advance your career. 





1. More opportunity for promotion 


because there are more supervisory positions 






to be filled with 46 major projects underway , including 66866005 0.6 0b 6066 6900066900060 400006065000 06000500688 seve 





13 models of aircraft on assembly lines. 





E. W. Des Lauriers, Dept. C-3-11 


. ; kh AIRCRAFT CORPORATION 
2. More career security ; Loc eed 
be Lockheed activiti ver virtually the entir ea eee 
>cause ocKneed ac nuies COve a Se ¢ e . 7 
California 


spectrum of aeronautical endeavor 
Please send me a brochure describing life and work 






at Lockheed and an application form. 






3. Life in Southern California 
Scenic beauty, unmatched climate, wide recreational : in 
opportunities enhance life in the San Fernando Valley. 












I ield of E Ngineer ing. 









Lockheed offers engineers increased salary and overtime Street Address 
benefits and generous travel and moving allowances that 
enable you and your family to move to Lockheed 

at virtually no expense. 












Phone 







City and State 


eeeeeeeeeee 








EMPLOYMENT OPPORTUNITIES 





ENGINEER 
M. E. or E. E. 


DIGITAL 
COMPUTER DEVELOPMENT 


Excellent opportunity to join an ex- 
panding, stable company, with an out- 
standing position in the precision 
electronic control industry. 


Opening now available for an engineer 
able to assume responsibility for the 
devel of complete systems for 
fire control and guidance, or major 
portions of such systems. Work will! 
include research and development in 
the field of complex analog or digital 
computers. 


A degree in electrical or mechanical 
engineering is required or the equival 
ent in experience. Send resume in con- 
fidence to: 





Technical Personnel Dept. 2-500 


Division American Bosch Arma Corp, 
Roosevelt Field, Garden City 
Long Island, N. Y. 














PRODUCTION MANAGER 


THE BRUNSWICK - BALKE - COLLENDER 
COMPANY is interested in obtaining the 
services of a capable and experienced 
Production Manager to head the aircraft 
division at our Muskegon, Michigan plant. 
The selected man will report directly to 
the Vice President in Charge of Manu- 
facturing. 


The man we are looking for will have 
had previous experience as a Production 
Manager or Assistant Production Manager 
of a medium sized aircraft division whose 
production was dependent upon sub-con- 
tracts from major aircraft companies. He 
will be familiar with all phases of factory 
operation. 


Interested applicants reply in writing 
giving full particulars in first letter to: 


D. J. Wallensak, Personnel Manager, 


Brunswick-Balke-Collender Co. 
623 S. Wabash Ave., Chicago, IIlinois. 








(cr sosneipeieneinntaadlasaintditine an 


Projecr 
ENGINEER 


Tastes and development of me- 
chanical or  electro-mechanical 
mechanisms in the field of ammu- 
nition. Projectiles, fuses, training 
devices, weapons systems. M.E. or 
Physicist, 5-10 years experience. 
Advanced degree preferred. Enjoy 
advantages of Connecticut living. 


ae 


Reply | 





Employment Manager 





WINCHESTER - WESTERN DIVISION 


OLIN MATHIESON CHEMICAL 
CORPORATION 


P.O. Box 906 
NEW HAVEN 4, CONN. 


x J 





ADMINISTRATIVE 
ASSISTANT 


Prominent Director of Research of stable 
major company in electro-mechanical fields 
needs capable administrator, age 30 to 40. 
Must have sound educational background, 
ability and experience in electronics, phys- 
ics, math, chemistry, mechanics, or a good 
combination. Excellent permanent position 
with expanding company. Stimulating at- 
mosphere, diversified programs, congenial 
associates, excellent living conditions. 
Want an outstanding man who feels his 
future is in administrative management. 
This offers a prominent and challenging 
position in an outstanding company. Loca- 
tion—upper midwest. Replies will be held 
in strict confidence. Send resume to 


P-7643, Aviation Week 
520 No. Michigan Ave., Chicago 11, Ill 














Don't forget the 


BOX NUMBER 


When answering the classified advertise- 
ments in this magazine don't forget to put 
the box number on your envelope. It's our 
only means of identifying the advertise- 
ment you are answering 








PILOT and BUSINESS OPPORTUNITY 


Medium sized manufacturing concern in midwest 
looking tor capable pilot, age 25-35. Opportunity for 
man with ambition to advance in future into other 
positions in the company. Company presently oper- 
ating two twin-engine airplanes. Pilot qualifications 
desired: 2000 hours with ATR or commercial multi- 
engine and instrument ratings. Should have consid- 
erable actual instrument and congested area expe- 
rlence In multi-engine aircraft. Junior captain pre- 
ferred. Replies should inctude picture if available 
and brief outline of personal history, flight experi- 
ence and present position. State present salary. All 
replies strictly confidential. Write 


P-8174, Aviation Week 
520 N. Michigan Ave., Chicago 11, I). 














AERONAUTICAL SALESMAN 


Expanding aircraft instrument manufac- 
turer requires enthusiastic salesman with 
record of accomplishments in Aeronaut- 
ical technical sales to contact estab- 
lished accounts. Can be airline pilot or 
military pilot or aeronautical engineer 
with sales ability. Factory and accounts 
located in East. Excellent salary. Send 
first letter with resume to 


RW-8202, Aviation Week 
330 W. 42 St., New York 36, N. Y. 








REPLIES (Bow No.): Address to office nearest you 
NEW YORK: 330 W. 42nd St. (86) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 
LOS ANGELES: 1111 Wilshire Bled. (17) 








POSITIONS VACANT 
Aircraft Parts and Stock room man wanted: 
Must be capable of managing parts depart- 
ment; buying supplies, etc. Please furnish 
references. Located in Western Montana. Sal- 
ary open, P-8150, Aviation Week, 





interesting position opening for Geologist- 
pilot. To work in airborne exploration pro- 
gram. Send resume of experience and bio- 
graphical data to Personnel Director, P. O. 
Box 67, Saratoga, Calif. 





POSITIONS WANTED 
Executive “Pilot, 38, e 








experience Convair, 


DC-4, DC-6B, Connies. EX-KLM Captain. 
9500 hrs. 10 yrs. airline, 5 years. U. S. Navy. 
Univ. Grad., knowledge French, Spanish. 


PW-8061, Aviation Week, 


Chief Field Engineer (Electronics). Desire 
opportunity to organize or improve field en- 
gineering division. Four years field engineer- 
ing. Technical newsletter experience. Source 
of technical personnel to become field engi- 
neers. Age 35. PW-8253, Aviation Week. 


PART TIME WORK WANTED 


Seattle sales engineer seeks part-time work 
for supplier aircraft only. PTW W-8260, 
Aviation Week. 


SELLING OPPORTUNITY WANTED 


Technical sales representative desires new 
line. Now successfully contacting aircraft 
and industrial accounts in Southwest and 
Midwest. Experienced in electronics; power- 
plant and mechanical accessories. Extensive 
background in aviation sales and sales man- 
agement. Experienced pilot. Will consider 
full time or part time lines. RA-S8277, Avis 
tion Week. 


FOR RATES OR INFORMATION 


About Classified Advertising 
Contact The McGraw- 
Hill Office Nearest you. 








- 





ATLANTA, 3 DETROIT, 26 

1321 Rhodes- 856 Penobscot Bldg. 

Haverty Bldg. WOodward 2-1793 

WaAlnut 5778 L. SEEGAR 

W. LANIER LOS ANGELES, 17 
1111 Wilshire Blyd 

BOSTON, 16 MAdison 6-4323 


G. JONES 
G. McREYNOLDS 
NEW YORK, 36 


330 West 42 St. 
LOngacre 4-3000 


350 Park Square 
HUbbard 2-7160 


P. McPHERSON 


CHICAGO, 11 


520 No. Michigan R. LAWLESS 
Ave. W. SULLIVAN 

MOhawk 4-5800 D. COSTER 

H. BOZARTH PHILADELPHIA, 3 

W. HIGGENS 17th & Sansom St. 
Rittenhouse 6-0670 

CLEVELAND, 15 2 WILLIS 

1510 Hanna Bldg. E. MINGLE 

SUperior 1-7000 ST. LOUIS, 8 


3615 Olive St. 


C. J. LOUGHLIN 
Jefferson 5-4867 


DALLAS, 2 H. BOZARTH 
Adolphus Tower SAN FRANCISCO, 4 
Main & Akard Sts. 68 Post St. 

PRospect 5064 DOuglas 2-4600 

J. CASH T. WYCKOFF 
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RESEARCH PROJECTS 
in the 
SUPERSONIC AND 
HYPERSONIC RANGE 


One of the nation’s leading organizations 
in the field of aeronautical research, the 
Cornell Aeronautical Laboratory, is cur 
rently engaged in extensive investigation 
of the problems associated with tlight at 
supersonic and hypersonic speeds. As these 
programs develop, opportunities become 
available to technically competent men to 
join our staff. 


Two openings are described below. If you 
are interested in receiving more informa- 
tion about these specific assignments, or 
if you would like to inquire about other 
possibilities of employment, we shall be 
pleased to hear from you. 


STRUCTURAL PROBLEMS 
CAUSED BY 
AERODYNAMIC HEATING 


A major problem in the design of ve- 
hicles that will travel at the very high 
speeds of hypersonic flight is the predic- 
tion of their structural integrity under the 
high heat loading conditions to which they 
will be subjected. Analytical and experi- 
mental research is underway at Cornell 
aimed at obtaining a fuller understanding 
of this “Thermal Barrier” and the struc- 
tural problems associated with it. Men se- 
lected for assignment on the structural 
phase of the program will work closely 
with a group that is making major contri- 
butions to the store of available data on 
hypersonic flow. At least five years ex- 
perience in the field of structures is de- 
sired. 


STRESS AND VIBRATION 
ANALYSIS 


The Laboratory has recently developed 
and installed a new experimental appar- 
atus for use in our program of supersonic 
propeller blade research. We are seeking 
young engineers with good backgrounds in 
either theoretical or experimental stress 
analysis for assignments in this project. 


CORNELL AERONAUTICAL 
LABORATORY, INC. 


BUFFALO 21, NEW YORK 
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EMPLOYMENT OPPORTUNITIES 





aerial attack 


Q: What has this to do with the aircraft industry 

and you? 

A: It may have plenty to do with both. Here’s 
how: 

Football teams are judged by scoring ability in 
top competition—teamwork, form, ability, strategy, 
class. So, too, are aircraft companies. 

Martin has created one of the finest engineering 
teams in the whole world of aviation. And under 
the new Martin concept of design and development 
by team operation, every engineering problem 
from today’s experimental contract to the frontier 
problems of the future—is the target for a coor- 
dinated “aerial attack” by a top-flight team of 
specialists. 

Result: Martin’s team operation technique has 
opened up important opportunities for young 
creative engineers 

Contact J. M. Hollyday, Dept. A-11, The Martin 


Company, Baltimore 3, Maryland 
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EMPLOYMENT OPPORTUNITIES 





Fur WS worth lx f 





test ‘equipment. 


TEST EQUIPMENT 





systems P P t. 


MICROWAVES 


test equipment. 


Research, systems analysis, development, and de- 
sign in gvidance and control systems, systems 
equip t, and systems operational 


Research, development, and design in Guided 
Missile operational test equipment systems and 


Systems analysis, development, and design in 
microwave circuitry and components for missile 
guidance systems, radar systems, and systems 


Career-minded men with several years specialized experience, 
degrees, are invited to join our rapidly expanding programs in industrial and military electronics 





| in these sunciétized fields 
RADAR 


Study, analysis, development, and design in highly 
advanced radar techniques, and electronic counter- 


measures. 


ANTENNAS 


Research, development, and design of airborne 
antennas in low-frequency, UHF, and microwave 
regions for missiles, radar, and countermeasures 


equipment. 


PACKAGING 
Encapsulation and subminiaturization design for 
reliability and produceability in missile guidance 
and control equipment systems, airborne radar 
systems, operational systems test equipment, 
closed-loop TV systems, etc. 








Fort Wayne, 


5A division of International Telephone and Telegraph Corp. 





and preferably with advanced 


‘FARNSWORTH ELECTRONICS CO., 


Indiana 











Engineer 


AIRCRAFT PROJECT 
WEIGHT CONTROL 
ENGINEER 


To assume responsibility for the 
weight and balance control of a 
major aircraft project. 


Must be qualified to give proper 
technical guidance to design groups 
on related structural components 
and design elements affecting 
weight of aircraft and to supervise 
preparation of all necessary weight 
and balance reports. 


Applicants should have the equiv- 
alent of a degree in Engineering 
and 6 to 7 years’ directly related 
weight control experience. Confiden- 
tial, personal interviews may be ar- 
ranged by contacting: 


Engineering Personnel 


CHANCE VOUGHT 
AIRCRAFT 
Incorporated 
P. O. Box 5907 Dallas, Texas 











STRUCTURAL 

RESEARCH 

ENGINEER 
WANTED 


To direct the struc- 

tural phase of the 
country’s major low drag boundary 
layer control research program. 

Excellent opportunity for a per- 
son of exceptional ability in struc 
ture and aerodynamics with some 
experience in directing a project 
effort. 

This is an opportunity for asso 
ciation with a small, select group 
of highly qualified engineers and 
scientists during a long-range pro- 
gram. 

You will enjoy top salary and 
ideal working conditions. 

Send your resume to the man 
ager of Engineering Industrial Re- 
lations, Northrop Aircraft, Inc., 
Hawthorne, California. 
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ELECTRONIC ENG. 
MECHANICAL ENG. 


LARGE Company... 
Stabile & | 


SMALL Division... 


Recognition & 
Responsibility 


Bendix York offers both! 


@ young, expanding Division of 
Seats Aviation Corporation, Bendix 
York is adding key personnel RIGHT 
NOW! . .. It’s your chance to get 
specific assignments at the peak of 
the art in electronics and microwave 
development and design. Good salaries, 
all employee benefits, ideal suburban 
living conditions. Openings for Prin- 
cipal, Senior and Junior Electronic 
Engineers, Mechanical Engineers, 
designers and draftsmen. 


Address: Dept. A 


“Bend iii /) 


AVIATION CORPORATION! 


York e 


DIVISION 


York, Penna. York 5S21 


AVIATION WEEK, November 14, 1955 


NR nt as TEN he 





i alte A ee bs a 











OUTSTANDING 
ENGINEERING 
OPPORTUNITY 


Are you a specialist or a recent 
graduate proficient or interested in 
one or more of the following fields? 


© Aero-Thermodynamics 

@ Internal Aerodynamics 
® External Aerodynamics 
© Ballistics 


® Ram Jet and Turbo Jet Test 
and Performance 


® Transonic and Supersonic 
Design and Test Operations 


© Turbine and Compressor 
Design 


Sverdrup & Parcel, Inc. is engaged 
both nationally and internationally 
in design and consultation of ad- 
vanced and unusual areonautical 
test facilities which require the 
theory and application of these 
special fields. The wide variety of 
our work, embracing the design 
and review of industrial develop- 
ment facilities, offers challenging 
problems and provides excellent 
opportunity for individual develop- 
ment and advancement. 


Starting salary and extent of re- 
sponsibility are dependent upon 
individualy ability and experience. 
Fringe benefits include: an unusu- 
ally attractive Employee Benefit 
Plan which furnishes insurance 
features and provides for retire- 
ment; paid vacations, holidays and 
sick leave; overtime rates; and an 
employees’ club which offers inter- 
esting social and practical values. 
Two accredited universities offer 
opportunity for advanced educa- 
tion. 


Your letter of inquiry will receive 
prompt attention and reply. Please 
write to— 


SVERDRUP & PARCEL, Inc. 


Consulting Engineers 
915 Olive St. Louis 1, Mo. 
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EMPLOYMENT OPPORTUNITIES 


TO THE FINE ENGINEERING MIND 
SEEKING THE CHALLENGING PROJECTS IN 
, ' ke 3 





ELECTRO - MECHANICAL DESIGN 


ELECTRO-MECHANICAL DESIGN ENGINEERS are offered 


outstanding career opportunities now as members of the staff of 
Convair's Electronics and Engineering Laboratories in beautiful 
San Diego, California. We especially need engineers who have 
demonstrated the ability to design and develop precision electro 
mechanical equipment including airborne radars, microwave 


equipment, servomechanisms, telemetering and data reduction sta- 
tions, auto pilots, flight instruments, gyro devices, and the like 
Formal engineering education and up-to-the-minute knowledge 


of modern materials and shop practices are essential qualifications 


CONVAIR offers you an imaginative, explorative, energetic engi- 
neering department to challenge your mind, your skills, and your 
abilities in solving the complex problems of vital, new, immediate 
and long-range programs. You will find salaries, facilities, engi 


neering policies, ed 


ication Opportunities and personal advantages 
excellent 
Generous travel allowances to engineers who are accepted. 
Write at once enclosing full resume to: 

H. T. Brooks, Engineering Personnel, Dept.111 


NVAIR 


A Division of General Dynamics Corporation 


3302 PACIFIC HIGHWAY SAN DIEGO, CALIFORNIA 


Lovely, sunny, SMOG-FREE SAN DIEGO, ever growing area of 
three-fourths million people, offers you and your family a way of 
life judged by most as the Nation's finest for climate, natural 
beauty and easy (indoor-outdoor) living. Housing is plentiful 
and reasonable. 
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EMPLOYMENT OPPORTUNITIES 


Bice ates ‘ Ks ail 








“Condi” 


IN SOUTHERN CALIFORNIA 


HAS EXCELLENT POSITIONS FOR 
ELECTRONIC TEST EQUIPMENT DESIGNERS 


Pacific Division is engaged in the development of a series of Electronic Test 


Equipments to support a large scale Missile Guidance Program. This project 
represents expanded job opportunities for Electronic Test Equipment Design- 


ers at all levels. 


Please write to W. C. Walker, Engineering Employment Manager. 









NORTH H 


PACIFIC DIVISION 


“Bendix Aviation Corporation 


LLY 







OD. CALIF 














CONNECTICUT 
—a mighty nice 


place fo live... 
WHY NOT ENJOY IT? 











WE HAVE OPENINGS FOR 


EXECUTIVE 
TECHNICAL ASSISTANT 


Should be an engineering graduate with 
a minimum of 5 years specific experi- 
ence in the arms and other engineering 
fields. Arms work in the military field 
also desirable. Should be capable of 
development to executive position. 


DESIGN ENGINEERS 
SENIOR 


Should be mechanical engineering grad- 
uates with a minimum 5 years’ experi- 
ence in machine design work, prefer- 
ably in fields where reciprocating parts 
are used. Gun design experience desir- 
able but not mandatory. 


DESIGN ENGINEERS 


Must be mechanical engineering grad- 
uates with industrial experience, willing 
to spend considerable time on the 
board. Experience in gun design work 
not required but interest in guns help- 
ful. Good possibility for advancement. 


REPLY EMPLOYMENT MANAGER 
WINCHESTER-WESTERN DIVISION 


OLIN MATHIESON CHEMICAL CORP. 
NEW HAVEN 4, CONN. 








THE APPLIED PHYSICS LABORATORY @ 
OF THE JOHNS HOPKINS UNIVERSITY @ 
offers an exceptional opportunity for @ 
professional advancement in a _ well- 
established Laboratory with a reputa- 
tion for the encouragement of indi- 
vidual responsibility and self-direction. 


Our program of 
GUIDED MISSILE 
RESEARCH and 
DEVELOPMENT 


provides such an opportunity 
for men in: 


SUPERSONIC MISSILE DESIGN 
WIND TUNNEL TESTS AND 
DATA ANALYSIS 
RAMJET DESIGN AND ANALYSIS 
MISSILE SYSTEMS DEVELOPMENT 
DESIGN AND LAYOUT OF 
MISSILE COMPONENTS 
RESEARCH AND ANALYSIS IN 
AERODYNAMIC STABILITY & 
CONTROL 


Please send resume to: 
Professional Staff Appointments 


APPLIED PHYSICS LABORATORY 
THE JOHNS HOPKINS UNIVERSITY 


8615 Georgia Avenue 
Silver Spring, Maryland 
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ELECTRONIC = 
ENGINEERS 


Guided Missiles Test . . . 


Join General Electric in a position cre 
ated by expanding operations in the 
guided missiles field. Your assig ‘ 
developing pre-launch confidence test 
cuit design and component 

of all sub-systems of a 

ssile system. 









Please send resume to: 
MR. JAMES HEVELIN = 
Special Projects Dept. 


GENERAL @ ELECTRIC 


2900 Campbell Ave. 
Schenectady, N. Y. 





MMT AA 


> li 


ENGINEERS 





Career opportunities now available with the 
WORLD'S MOST EXPERIENCED AIRLINE. Ap- 
Dlicants must have degree in Aeronautical or Elec- 
rical Engineering. Two to three years experience 
desired in aircraft performance, system, and oper- 


ating practices. Locate at N. Y. International Air 


port. February "56 graduates will be considered 


Contact: 


PAN AMERICAN 
WORLD AIRWAYS 


Placement Office (Atlantic Div.) 
28-19 Bridge Plaza No., Long Island City, N. Y. 
STillwell 6-5858, Ext. 2093. 














SKILLED 


PILOTS 


AVAILABLE 
No Fee to Employers 


PILOTS EMPLOYMENT AGENCY 
Teterboro (N. J.) Airport 





Hasbrouck Heights - 8-1214 
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ELECTRONICS ENGINEER 
DESIGNING ENGINEER 


AIRCRAFT SERVOS AND CONTROLS 


Opportunity for experienced men with 
ability and initiative to assume respon- 
sibilities in development, design and 
application. Permanent positions not de- 
pendent upon gov't contract. Established 
manufacturer with excellent reputation. 
Attractive benefits and living conditions. 


Replies confidential. 


Personnel Department 


THE BRISTOL COMPANY 
WATERBURY, CONNECTICUT 
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Dea! Directly C-18S 
a BEECHCRAFT 
FOR LEASE 





No deposit re- 
quired—no tong- 
term contract. 


© Nice airplane 
« Well equipped radio aku 3 
= - Aircraft hull in- 
* De-icing equipment 1" desired, air- 
* 50 gal. nose tank 


- 


| monthly. 






outright purchase 


TRADE-AYER COMPANY 
Linden Airport Linden, N. J. 
Hunter 6-7690 










SEARCHLIGHT SECTION 


Classified Adv 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 
UNDISPLAYED —RATES— DISPLAYED 
$1.80 a line, minimum 3 lines To figure advance The advertising rate is $18.00 per inch for all ad 
payment count 5 average words as a line vertising appearing om other than a contract basis 
Boz Numbers count as one line Contract rates quoted on request 
Discount of 10% if full payment is made in advance in advertising inch i# measured %” vertically on 


4 consecutive insertions e lumn, 3 columns, 30 inches to « page 


Closing Date: 10 days before issue date, subject to space Vinitations 























IMMEDIATE CASH SALE 


DC-4 “B” 


Zero Time Airframe and 
Engines (7M2), Cargo con- 
figuration 


Price: $600,000. 
or 
will consider long term lease 
with responsible party. 


FS-8206, Aviation Wee} 


30 W. 42 St., New York 36, N. ¥ 








C-47 - DC-3C 
DOUGLAS AIRCRAFT 


26 and 28 airline passenger aircraft 
for immediate delivery on lease-pur- 
chase, long term payment purchase or 
straight cash purchase at below mar- 
ket price. Aircraft in excellent condi- 
tion having airstair door, outside bag- 
gage compartment. 
Call, write or wire... 


WILLIAM C. WOLD ASSOCIATES 


516 Fifth Ave. New York 36, N. Y. 
Cable: BILLWOLD Tel. MUrray Hill 7-2050 








Immediate Delivery 
We stock, overhaul and instal! 


WRIGHT PRATT & WHITNEY 


R1820 R1830 : 


—202, —56, —72 —75, —92, — 


R2000 R1340 R985 


and our most popular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


Lambert Field Inc. St. Louis, Mo. 











Presenting FOR SALE 
“The “/ropicana™ 
Executive DC-3 


Ready for immediate delivery 


the real forward 


A new, dynamic concept in executive aircraft design... 
look. Luxuriously custom-crafted interior, created by Charles Butler Asso- 
ciates, permits unobstructed 300-degree vision...and yet retains the 


intimate warmth of a well-appointed clubroom 

A complete 8,000 hour overhaul. Complete new radio and instrumen- 
tation. Wright 1350 horsepower engines; zero time. Cruising speed over 
200 miles per hour. 26,200-Ibs. gross take off weight. 


AAlsa For Sale wom Sa 


Executive DC-3 


Just completed thorough 8,000 hour 
overhaul. Wright R 1820-72A, 1350 
horsepower engines (other engines op- 


Executive Lodestar 


P&W R 1830-75. 1350 
horsepower. 


Engines: 
Ready for immediate 
delivery, fully equipped OR can be 
modified to your 


PERSONAL SPECIFICATIONS 


x 


or call: Herrol Bellomy, executive vice president 


tional). Ready for completion to your 


PERSONAL SPECIFICATIONS 


We Own the Aircraft 
We Offer 


Now in stock: Clean C-46s, 


AIRCRAFT CORPORATION 
C-82s and Aero Commanders 


4 
Write, wire 


International Airport ® Miami 48, Florida ® Phone: 64-0611 


keep your weather eye out for 


Weather Eye 
Flight RADAR 


smaller 
lighter 


custom fitted to your plane 


P.O. Box, Bridgeton, Mo. 





kad 


BSnith 











R2800 CYLINDERS, NEW 
$100 Each - $175 Pair 


P&W 83714 assemblies, w/pistons and 
valves, 40 only, packed two per original 
carton. 


SUPER SWAP SHOP 


11846 Renton Ave. - Seattle 88, Washington 








“Take a Heading for Reading” 


FOR THE BEST 
MAINTENANCE - OVERHAUL - MODIFICATION - INSTALLATION 
READING AVIATION SERVICE, INC. 


MUNICIPAL AIRPORT Phone 3$-5255 READING, PENNSYLVANIA 
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SEARCHLIGHT SECTION 

















sai (Bow No.): Addrese to office nearest you 
MG 330 4 42nd St. (36) 


ae FA ; §20 N. Michigan Ave. (11) 
FLAGSHIP ban rmawciscg. es Pease {0 
of the 1955 Industrial Fleet pe —— — 
ease to res je pa arge irre r 
- - chosen best over 12,000 pounds 











Airline; one aircra' presently operating. 
FL-8088, Aviation Week. 


SPECIAL 
SERVICES 


TO THE 


AVIATION INDUSTRY 
































SUN OIL Company Super-92 DC3 
a Remmert-Werner Conversion | 


Chosen BEST INTERIOR 





DAVISON Chemical Company DC3 
a Remmert-Werner Conversion 








OFFERS ARE RECEIVED 


from Parties Interested in Trading 
DC-4 or DC-6 AIRPLANES 
For 4 CONVAIRS CV-240-6, 
WITH VERY LOW TOTAL ‘IME. 


FOR MORE DETAILS AND SPECIFICATIONS 
ADDRESS INQUIRIES TO: 


ARGENTINE AIRLINES, 


759 Fifth Ave, New York 22, N. Y. 


NEW G-44A 
SUPER WIDGEONS 


by McKinnon-Hickman 


We have a limited number of new G-44A's manu- 
factured in France under license to Grumman. New 
270 h.p. oy engines and 3-bladed Hartzell 
propellers will be installed. 
meta and exterior finished to customer specifica- 
ons. 
Gas capacity 154 gallons. 
Complete conversion or conversion kits 
available for Ranger-powered Widgeons. 


WELSCH AVIATION COMPANY 


60 East 42nd Street, Suite 729 
New York 17, N. Y. Murray Hill 7-5884 








CONSULT LUND FIRST 


when buying or selling 

COMMERCIAL AND MILITARY AIRCRAFT, 
ENGINES, PROPELLERS, ACCESSORIES, 
INSTRUMENTS, RADIO, SPARE PARTS 

With trained te n 

wn inventories we ared 

give you service th SPEED! 
BOTH BUYERS AND SELLERS LOOK TO US! 


and our 


230 Park Ave., N.Y.C. MUrray Hill 9-3620 





| | EXECUTIVE & AIRLINE AIRCRAFT 





LEASES, SALES & FINANCING 


Also since 1923 the oldest and largest aircraft 
dealers with largest stock parts for P&W, WAC, 
HS, Douglas, etc., and accessories. 


Frank Ambrose Aviation Co, t 


Ph P tt ee 181, Miami Int’! Airport 
one 88-246 





Miami 48, Florida 

















Remmert -Werner 


RADAR 


Bendix C-band 
R.C.A. X-band 
Lambert Field St. Louis, Mo. 


AIRPLANES WANTED 


Need 50 Bonanzas, Navions, 180’s, 190’s, 
170’s, Aero Commanders, Twin Navions, 
Twin Beeches, etc. 

Will Buy Dealers’ Stocks New or Used 


Vest Aircraft Co.’s Skyranch 
BOX 5306, DENVER 17, COLORADO 








"OVERHAUL & 
__ MAINTENANCE 




















TWO LOCKHEED 10A’s 


P&W R1340 Engines. Excellent for charters 
10-place. Low Price. Immediate Delivery. 


LEEWARD AERONAUTICAL 


We Buy DC-3 and C-47 


—nlso components, fuselages, center sections. Pre- 
fer runout or needing work, airline, passenger, or 
cargo, Pratt & Whitney or Wright. State price, 
time, quantity, type engines. 


We are not brokers 








Fi. Wayne, Ind. Miami, Florida REMMERT-WERNER, INC. 
Harrison 2145 Phone 65-6463 Lambert Field St. Louwls, Mo. 
SALE or LEASE WANTED 


CESSNA 310 


Demonstrator—Immediate Delivery 
$11,000. off list, $54,000.—400 hours 
INTERNATIONAL AVIATION IND. INC. 
White Plains, N. Y. 
Telephone WH 8-2049 


Twin Beechcraft Model D-18 or C-18, 
hydromatic equipped preferred. 
And 170 & 180 Cessna. 


BUCK PHILLIPS 
6645 Westchester Houston, Texas 


Inc. of 
TOLEDO 
Express Airport 


Inc. of 
ST. LOUIS 
Lambert Field 


Specialists in 


DC3 
LODESTAR TWIN BEECH 


Maintenance Overhaul 
Inspection Conversion 











PARTS 2 SUPPLIZS 























Lambert Field 
St. Louis, Mo. 
INC, PErshing 1-1710 


has Collins 


17L4—17M—51 R—51V—51X—51Z 


Communications—Navigation 








WANTED. 
CLEAN. AIRCRAFT— 
Any Category 
We want to buy your airplanes—for CASHI 
e are not brokers. 
GRAUBART AVIATION 
679 N. Michigan, Chicago, MOhawk 4-7190 








t. Loul 
INC. PErshing’ 11710 


Has “pes .s'L and pSTER B tor cn 


ooesTeR © 
Radios 


ngin 
A.R 7 "Bendix Co tine Leer Sperry Wilcox 
P&W Continental Wright Goodrich Goodyear 
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Will this blot 
spread... 
or shrink? 


NOTHING STRIKES so brutally at human lives as a slum 

Yet of America’s many millions of homes, the blot that 
is a slum covers more than | out of every 10 and 
nearly one-half of all our homes are urgently in need of 
repair and basic improvements. 

Will the blot go on spreading? Or will a concerted, na- 
tionwide attack on the causes of slums shrink it, year by 
year, until it is wiped out? Today, this is a challenge to 
every American .. . a challenge that musi be met. 


Your community . . . your problem! 


A slum reaches across blocks, across miles, to sit on your 
doorstep and demand a price. 

You pay it in the threat of crime and juvenile delin- 
quency to your family. You pay the price in higher per- 
sonal property taxes to fight the disease and crime and 
poverty that are slum-bred. You pay personally when the 
value of your home sinks as community deterioration 
takes another step closer. 

Your firm pays when the community where you do 
business goes downhill. Slums automatically mean lower 
purchasing power and less eTective labor 


Good citizenship is good business 


It’s good citizenship and good business both for your firm 
to join efforts to check housing decay to stop slums 
before they start. In fact, it’s the responsibility of every 
business, as it is of every other good citizen, to support 
community improvement efforts. 






Some slums are beyond repair. They should be torn down 
and a fresh start made. Others can be remodeled, made 
to conform to better living standards. So it is up to you 
to get behind every sound program which seeks to pro- 
vide adequate housing for all our people 

Adding your support to the efforts of the millions already 
attacking the problem, your firm can help stop slums cold 
and put America’s housing standards at a new height. 


How to get into action 


A group of Americans from every walk of life has formed 
a new, non-profit organization to help combat home and 
community deterioration — The American Council To 


Improve Our Neighborhoods. . . A.C T.LOWN, 


Send for a free copy of “*ACTION.”’ It explains what 
A.C.T.1.0.N. is and proposes to do. It also lists book- 
lets, research reports, check-lists, and other material 
which can help you protect the housing health of your 
community. Address P. O. Box 500, Radio City Station, 
New York 20, N. Y. 





American Council To Improve Our Neighborhoods 








THE WORLD’S LARGEST 
PRODUCER OF 
READY-TO-INSTALL POWER 
PACKAGES FOR AIRPLANES 


INVITES YOU TO ENJOY YOUR 


WORK AND YOUR LIFE IN 


SOUTHERN 
CALIFORNIA 


SO ETE ooo 
& pe de eS * 
: 


We believe we can offer you an opportunity 
to improve your position in the business 
world —and improve your way of life here 
at Rohr Aircraft Corporation in beautiful, 
temperate, exciting Southern California. To 
strengthen our personnel in various depart- 
ments, Rohr has a real opportunity for you 
if you are skilled as an — 

ENGINEER 

(Aircraft Design or Structures) 
LOFTSMAN 
JIG & FIXTURE BUILDER 
TOOL PLANNER * TOOL DESIGNER 


Please write giving complete details 


and we will answer immediately. 
Mr. Ned DeWitt, Personnel Department 2! 
Rohr Aircraft Corporation 


AIRCRAFT CORPORATION Chula Vista, California 


9 miles south of San Diego on sunny San Diego Bay. 





WHO'S WHERE 


(Continued from page 9) 





Frank L. Frain, assistant treasurer and 
J. R. Jannssen, assistant comptroller for 
Lockheed Aircraft Corp 

Jasper F. Burt, plant manager for Whirl- 
pool-Seeger Corp. of the La Porte Aircraft 
Div. 

Russell Perkins, special assignment in the 
jet-transport program of Boeing Airplane 
Co., Seattle. Clair Popejoy promoted to 
superintendent of final assembly and pre- 
flight. 

Guy N. Tomberlin, aircraft sales repre- 
sentative for L. B. Smith Aircraft Corp., 
International Airport, Miami 

A. J. Lilly, manager of aircraft sales for 
Canadair Ltd., Montreal. 

Joseph M. Gartner, administrative assist 
ant to the president of Borg-Warner Corp. 
H. Charles Yaeger, manager of manufactur- 
ing of Pesco Products Div 

Frederick S. Rich, petroleum industry co- 
ordinator for Fischer & Porter Co 

Edward J. Felesina, public relations man- 
ager of Federal Telecommunication Labs., 
Nutley, N. J., research division of Inter- 
national Telephone & Telegraph Corp. 

Jeffrey Sidebotham, assistant to the presi 
dent of G. O. Noville & Associates, Inc. 
Sidebotham was formerly contract adminis- 
trator of Pastushin Aviation Corp. 

Herbert Ashcroft, Jr., works manager of 
Bausch & Lomb Optical Co 

Hugh E. Burke, administrative engineer 
of Electrol Inc. 

Lovell Lawrence, Jr., general supervisor 
of missile design, Chrysler Corp.’s Engineer- 
ing Div. Alfred Africano to head power 
plant design department, position previously 
held by Lawrence 

Seibly S. Buffum, general sales manager 
of Coast Pro-Seal & Mfg. Co 

Harvey Bertrum Wilgus, general sales 
manager of Electric products Co 

R. N. Hillner, standard product sales 
manager of H. M. Harper Co 

Lester E. Johnson, supervisor of indus- 
trial chemicals section of International 
Nickel Co., Inc 

T. Coolidge Sherman, Washington repre- 
sentative of Allegheny Ludlum Steel Corp 

Anthony A. Timineri, engineering and 
ales representative for Wac Engineering Co. 

Robert L. Schroeder, aircraft sales man- 
ager of Pesco Products Div. of Borg-Warner 
Corp., Bedford, Ohio. 

Donald C. Burkhard, succeeds George 
Solomon as chief pilot for West Coast Air- 
lines, who returned to line flying 

Paul J. Dearie, Philadelphia sales man- 
ager of Airwork Atlantic Ltd. 

Howard R. Donalson, operations man- 
ager of Riddle Airlines. 

John C. Maxwell, sales manager of 
Iranian Airways; John F. Davidson, opera- 
tions manager. 

Arthur W. Olson, San Jose sales manager 
of United Air Lines. 

Dirk J. Koeleman, U. S. general manager 
of KLM Royal Dutch Airlines; Vincent J. 
Schreiber, Missouri district manager; Hank 
van Lunenburg, district manager for Cin- 
cinnati and Michigan. 

Herbert W. Cole, industrial and military 
tube specialist of General Electric Tube 
Dept. 
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ANOTHER FIRST BY 


STRESS and STRAIN GAUGE 
gp an Aid to Aircraft Safety 















REMOTE f 
INDICATOR 







——l 


> 


New Self-Balancing Strain Gauge System 
With Direct Reading Remote Indicator 











N r the first time in aviation history, the pilot can know, 
light, the exact load being placed on his aircraft at 
COMPUTER trategic points due to severe weather, air shocks, etc. Strain 
res can be placed on all essential parts of the aircraft, and a 
reading obtained from the indicator in the cockpit 
The maximum deviation of the system from a straight line does 
a not exceed 0.1°7 full scale. Overall accuracy is less than 1° under 
onditions and repeatability is within 0.1% of full scale. Inputs 
lO to 50 m display full scale deflection 






system has been thoroughly tested and proven in service 
t is designed to meet military specifications. The total volume 
f the entire system is less than 125 cubic inches and weight 
10 Ibs 











Use of this system will improve safety, reduce maintenance hours 





and provide stress or strain information prior to structural 
failure. Write, wire or ‘phone today 







THE 


eenleaf MANUFACTURING COMPANY 


7814 Maplewood Industrial Court ° Saint Lovis 17, Missouri 





Producers of the HIG-3 and HIG-4 Gyros, Rate and Free Gyros, Differential 
Pressure Mach Meters, Air Speed Indicators, Computers, Switches and 





many other precision-built components 
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Powerful is the word for Lockheed’s C-130 
Hercules... with its long range and capac- 
ity for tough assignments. 


ss 
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“Herculean” strength and endurance 
also characterize the Fluoroflex-T hose as- 
semblies that convey fuel and oil on this 
plane and on its four turboprop engines. 

Fluoroflex-T R3800 hose assemblies 
represent the latest word in aircraft hose 
progress. They re 500 F lines. These are the 
hose assemblies using a tube compounded 
from Teflon that have A-N approval for 
synthetic fuels, oils and nitric acid 
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Get the facts—send for Bulletin FH-2. 


Fluoroflex is a Resistoflex registered trade mark for products 
from Fluorocarbon resins. Teflon is the DuPont registered 
trade mark for its tetrafluoroethylene resin 


RESISTOFLEX 


CORPORATION 
Belleville 9, N.J. * Western Plant: Burbank, Calif. 


Our 18th year of service to key industries 


Resistofler also manufactures other specialized products for the aeronautical industry made from 
* Teflon, Kel-F and Fluorothene ... such as rod, sheet, tube, parts, electrical sleeving, spiral back-up rings. 
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CAA Outlines $1 Billion Airways Plan 


Air Coordinating Committee reviewing 5-year plan 


aimed at solving knotty traffic control problems. 


By Preble Staver 


Washington—Civil Aeronautics A: 
ministration has proposed a five-yeat 
$1 billion dollar airways program d« 
signed to meet the expected demand 
on the Federal airwavs system in fiscal 
vears 1957 through 1961 (AW Oct 
31, p. 11). 

he CAA plan has been submitted 
to the Air Traffic Control and Naviga 
tion Panel of the Air Coordinating 
Committee for adoption 

ACC has further asked its Nav-Panel 
also to study the recently filed report 
of Special Working Group-13 on “The 
U. S. Need for Increased Air Oper 
ational Capability.” The group’s draft 
report is due Dec. 5. 

ACC wants the Nav-Panel to accom 
plish three things: 

e Determine the compatibility anc 
complimentary natures of the two 1 
ports. 

e Determine the adequacy of the r 
ports. 

e Recommendation as to full endorse 
ment by ACC of each report and their 
programs and concepts. 


] 


‘Acute, Not Chronic’ 


In transmitting the airways program, 
Fred B. Lee, CAA Administrator, said, 
“CAA recognizes the situation (sur 
rounding air trafic control and naviga 
tion) for what it is—an acute problem 
which has no quick solution. While 
the problem is acute, it must not be 
permitted to becoriie chronic; it does 
have a solution in the plan presented 
here: a solution which is good to the 
extent that money is made availabl 
for it.” 

Lee declared that the five-vear plan 
actually “represents a minimum pro 
gram which should be undertaken t 
accommodate safely the air traffic 
which conservatively can be expected 
by 1960.” 

Cost of the program exceeds $90 
million and would require an expendi 
ture of $116 million in Fiscal 1957 and 
another $200 million in each of four 
succeeding years. Such a_ program 
however, must be approved by the Bud 
get Bureau and receive congressional 
approval on an annual basis. 

Today’s crisis in air trafic control is 
the direct result, according to Lee, of 
fund limitations. The situation has 


) 
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As proposed CAA, the capacit 
of the Federal airwavs svstem can be 
increased by the use of equipment now 
in production. The required capacit 
increase would be gained in two wa\ 
e Extending the svstem framework 
e Increasing the ability of air _ trafh 


control facilities to handle safely a 
greater flow of trafhc 

Lee says, “naturally, this plan calls 
for an investment on the part of the 
taxpavers who pay for the system, and 
on the part of the users of the airspace 
in fitting their aircraft with full navig 
tional equipment 

He referred to the cost of the plan 
is “an investment in safety and effici 


ency.”” Because the capacity of impor 
tant parts of the airways is overtaxed 
Lee said lodavy, aircraft are delaved 
people are delayed; and the aircraft op 
erator—pmnivate military or commercial 
suffers loss in mone mission.’ 
Illustrating his point, Lee cited th 
inability of ATC to handle efficient! 
ne ik Instrument Flight Rule (IFR) de 
mands at New York, Chicago, Wash 
ngton, Los Angeles and San Fran 
five major air trafic hubs—and a f 





Airways Program Tables 


Details of the Civil Aeronautics Ad 
ministration’s proposed five-year Federal 
airway plan for fiscal years 1957 through 
1961 is shown in tabulated form on 
page 142. The plan is now up for Ai 
Coordinating Committee approval prior 
to submission to the Budget Bureau for 
the fiscal year beginning July 1, 1957. 











f the high density routes between othe 
g trafhc hubs 
CAA foresees the only solution to th 


m as a svstem of navigation aids 

fining a greater number of channels 

f flight, improved traffic control facil 

tic nd equipment, and speedier com 
i hions 


Major components of the new airwa' 


tem plan includes 
e Airport surveillance radar and the 
litary radar ipproach control 
Rapcon) facilities operated by CAA 


to be continued as a part of the com 


vstem in the foreseeable future 


S illance radar locations would be 


reased from 45 to 99 
e Long range radar will be utilized t 
provide idequate 
uircraft in the en route area rather than 


rminal areas, but in the interest of 


separation between 


onomyv, the militarv’s air defense 
dar will be used as an adjunct to the 
vil air trafic control] system. 

e Secondary radar systent, consisting of 

the air trafic control radar beacon svs 

tem, is proposed in addition to the sur 


veillance radar and long range radars 
for a total of 134 ground air traffic 


control interrogator installations 


e Very high frequency omnirange and 
distance measuring equipment as an 
iid for short distance air navigation will 
depend on continued use of VOR 
DME which will require an additional 
383 facilities through Fiscal 1961. If 

decision is made to replace VOR 
DME. with Tacan, it is estimated that 
S14 units would be required with 
the majoritv budgeted in the first vear. 
e Airport traffic control service will be 
discontinued at locations having less 


than 18,000 total annual itinerant and 

imrier operations. However, an 
idditional 40 locations is foreseen in 
the next five vear 


e Air route traffic control centers, con 
tinuing as part of the common system 


ll need 70 more long range radars 
Other portions of the plan indicate 
mtinued use and expansion of ap 
h lighting and lead-in lighting 


incandescent, centerline systems, 

rt surface detection equipment, air 
ific control coordinating equipment 

t pilot-center communications, and 

ision approach radar 

Portion of the plan indicating reduc 
tion or elimination of equipment in 
cludes eventual abandonment of the 
low frequency modulation ranges, fewer 
interstate and communication stations, 
and discontinuance of non-directional 
radio beacons and airway beacons. 









Civil Aeronautics Administration Federal Airway Plan 
For Establishment of Air Navigation Facilities 


1957-1961 


(Dollar Figures in Thousands) 








Fiscal 1958 Fiscal 1959 Fiscal 1960 Fiscal 1961 | 
| 


Facility or Services Quantities Fiscal 1957 


| 
Total 
| 





| | 
Thru Time Lag | 
1956 ; . ‘ Cost 


ATC Tower Services... .. 186 468 
Airport Surveillance Radar ; 6,000 
Secondary Radar................... ‘ 5,170 
Long Range Radars (including ADC) \ 16,480 
Direction Finding Equipment - - | 375 | 
Airport Surfece Detection Equipment - | 2,500 | 
F aca: Centers. ... sou Cake , | 2,520 
H ch Alt tede Control of Air-Space. . — | 
C mninrges ‘DME. . a Ses i 11,648 
Instrument Landing Systems DME - 
Approach Lighting , . | 600 
Lead-in Lighting ; | . 2,050 
Sequenced Flashing Lights - 520 | 
Precision Approech Radar - 
Long Range Navaids (Consolan) | - 3,325 
Long Range Navaids (H Beacon)... - 225 
Air Traffic Coordinating Equipment... - —} - — 12,500 
Modernization of Facilities. . i. - “ 22,070 12,000 12,000 
TOTALS een w' , $70,119 $63,881 $52,310 
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Maintenance and Operation 
1957-1961 


(Dollar Figures in Thousands) 








Facility or Service Fiscal 1957 Fiscal 1958 Fiscal 1959 Fiscal 1960 Fiscal 1961 


Positions Amount Positions Amount | Positions Amount | Positions Amount | Positions Amount 


INSACS. $21,394 3,191 P | 3,276 $22,540 3,345 $23,220 3,403 $23,677 
OFACS.... 5,122 746 768 5,497 | 786 5,644 803 5,785 
Towers and CS/T ...| 2,665 18,880 2,738 2,890 21,316 | 3,043 22,499 3,196 23,666 
Centers... . cceecccec| an?) )6aeeee |. Sere 23,962 | 3,111 25,186 | 3,196 26,115 3,274 27,015 
ASR/Rapcons...........| 574 3,510 1,499 1,513 11,212 1,528 11,404 1,706 12,799 
Long Range Radar....... 97 703 401 46 6,813 2,300 15,506 2,802 18,920 
Secondary Radar......... 12 78 | 12 84 288 105 734 168 1,174 
ILS 207 2,112 208 2,183 252 2,691 275 2,940 
Approach Lights......... 30 449 30 899 77 1,241 90 1,450 
VOR/DME. 316 3,841 391 4,808 4,986 518 6,142 610 7,081 
. eS _— * 180 2,037 180 2,043 2,052 82 864 82 868 
ud-lota 
Major Facilities........| 11,082 $78,602 | 12,374 94,089 | 13,435 102,972 | 15,232 116,060 | 16,409 125,375 


Equipment oa 1,000 1,100 1,200 1,400 1,700 
Flight Inspection Crews... .| 86 740 86 782 94 842 102 903 110 964 
Airways Facilities Shop. .. .| 40 241 42 252 44 262 45 267 45 270 
Projects Materials Division. | 54 246 58 273 87 405 87 410 87 414 
Aeronautical Center & 
Training “P 106 1,122 404 4,920 244 3,006 456 5,647 388 4,940 
Program Direction... . .| 873 6,485 1,185 9,154 | 1,285 10,231 1,360 10,826 | 1,406 11,221 
Minor Facilities & Misc. 
cus ane. 2 933 9,907 980 10,403 1,029 10,923 1,132 12,015 1,245 13,216 
ud-! ota 
All Other....... ... 2,092 19,743 | 2,755 26,884 2,783 26,870 3,182 31,468 3,281 32,726 
13,174 $98,345 | 15,129 $121,873 | 16,218 $129,842 | 18,414 $147,528 | 19,690 $158,101 
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Meet Ted Bottema and Glen Headman, 
TED BOTTEMA 


Westinghouse AGT field service engineers, 
headquartering in Dallas, Texas, and Edwards 
Air Force Base, respectively. These men and 
their teammates in your area offer you the 
benefits of years of aviation experience and 
are backed by a headquarters staff of engine 
service specialists. They can help you with 
many service problems. For example, they can 
give you complete information on the product 
described on the next two pages: 


GLEN HEADMAN 


New silicones that run clean 
at extreme speeds and temperatures 


Shown here is Dr. G. C. Gainer, the Westinghouse 
scientist who developed the lubricant. The sample of 
the new silicone he is pouring was heated to 480°F for 
over 100 hours, yet it remains clear. The conventional 
lubricant at the left shows a large degree of sludge 
formation after only four hours at 480°F, J-91031-A 


FOR MORE INFORMATION ON WHAT THIS NEW 
LUBRICANT WILL DO FOR YOU . . . TURN THE PAGE 





you can 6 SURE...1¢ ns Westinghouse 





New silicones run clean 
at extreme speeds and temperatures 











Out of the Westinghouse Materials Engineering Laboratories and the 
Aviation Gas Turbine Division nas come a new silicone lubricant so 
good it actually isn’t needed for anything but the fastest and most 
powerful jet engines. This new oil eliminates sludge. It stays clean on 
bearings and gears at tremendous pressures and temperatures, 

Present oils are adequate for many of today’s jet applications. But 
engineers look to the new lubricant to solve problems that will exist 
at the extreme speeds and high ram air temperatures already forecast 
for the future. The new oil holds great promise for application in 
jet-powered missiles for military use. 

The silicone lubricant was perfected by changing the structure of 
the silicone molecule. The new oil forms a close-packed layer of pro- 
tective lubrication. After passing every laboratory torture test with 
flying colors, the oil was tested in jet engines. There was a complete 
absence of sludge at the completion of the test. 

This new development is typical of the kind of diversified, com- 
pany-wide attention your problems get when you give them to AGT, 
This ability to put the right man to work on the job and to give 
him the right facilities is one more Westinghouse means of helping 
you bring tomorrow’s aircraft . . . One Step Closer. 5-91031-B 


Dr. Gordon C. Gainer, Westinghouse materials engineer, and AGT’s 
George Townsend co-operated in developing the new silicone. Adapting 
it to jet engine use is an example of corporate co-operative effort available 
to you through your local Westinghouse AGT sales engineer. 


THE WESTINGHOUSE AVIATION FAMILY 


Jet Propulsion « Airborne Systems Components « Wind Tunnels 
Airborne Electronics « Airport Lighting « Ground Electronics 


Aircraft Electrical Systems and Motors 


you can BE SURE...iF 17S 


Westing 





American Buys 30 Boeing Jets, 
Plans to Start Service June, 1959 


American Airlines has ordered 30 
Boeing 707 turbojet transports and 
plans to start the first trancontinental 
turbojet service by mid-1959. 

American expects first delivery on its 
$135 million order in March 1959, and 
has scheduled the inauguration of trans- 
continental jet service for June 15, 
1959. 

National Airlines, which announced 
an order for six DC-8s last summer, 
says it will get its first aircraft in Mav, 
1959 and “should be able to offer the 
public DC-8 jet service, particularly 
over East Coast routes, many months 
before any other carrier.” 

lhe order from American brings Boe- 
ing’s Stratoliner orders to 50, including 
the initial one of 20 from Pan Ameri- 
can World Airways. It brings Boeing 
back within range of Douglas Aircraft 
which has orders for 61 DC-8s from 
Pan American, United and National. 

The American version of the 707 will 
be powered by the Pratt & Whitney 
J57 engine. 

The aircraft will cost $4.5 million 
each, and the order totals about $135 
million. 

The carrier will operate its first serv- 
ice nonstop between New York and 
Los Angeles, New York and Chicago, 
and Chicago and Los Angeles. Flying 
time between Los Angeles and New 
York is scheduled 4 hours 15 minutes 
eastbound, and 5 hours 15 minutes 
westbound. 

Boeing has contracted to provide re- 
verse-thrust and engine silencing equip- 
ment for the 707. A silencer will be 
provided for the exhaust system to cut 
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engine noise, and a thrust reverser will 
be supplied to improve the aircraft's 
braking ability. 

Both features are written 
American-Boeing contract. 

National plans to start its turbojet 
operations with a 2 hour 21 minute serv- 
ice between New York and Miami, 
possibly by the summer of 1959. De- 
livery of three of National’s DC-S8s is 
scheduled for 1959, and the remaining 
three will be delivered in the middle 
of 1960. 

Boeing reports that the 707 proto- 
type now has over 319 hours of flight 
test time. 

Since the first flight in July, 1954, 
the 707 has made 231 flights. It has 
flown at altitudes above 45,000 ft. and 
at speeds above 600 mph. 


into the 


Eastern Reports Gain 
In 9-Month Revenues 


Eastern Air Lines reports substantial 


trafhe and revenue gains in the first 
nine months of this year. 

Net earnings after taxes for the period 
were $4,748,089, compared with $1,- 
789,824 for the same period of 1954. 
Total operating revenue for the first 
three quarters was $148,483,380, an in 
crease of 16% over 1954 nine month 
revenucs. 

Eastern carried 5,037,000 passengers 
between January and September, 17% 
more than the 4,307,000 passengers 
carried in the same period last year. 
Load factor increased from 58.49% 


to 62.54%. 


Three major factors are cited by East- 
ern in the nine month record: 
e Promotion of Florida as an 
resort, 

e Introduction of the 
Falcon, 
e Continuance of drive on cost control. 

Eastern figures that its promotion of 
Florida as a year-round vacation resort 
added 130,000 passengers to third 
quarter trafic. Introduction of the 
Golden Falcon is seen stimulating a 
substantial increase in first class traffic. 

Operating expenses for the first nine 
months of the year were $129,685,000. 
Expenses increased 11% in the period 
while revenues gained 16%. Operating 
ratio declined from 91.3% for the first 
nine months of 1954 to 87.3% for the 
same period this vear. 


all-vear 


DC-7B Golden 


. 
Plastic Cover Tested 
For Antenna Housing 

A low cost plastic covering for 
weather-proofing the instrument land- 
ing svstem (ILS) localizer antenna svs 
tem is being tested by Civil Aeronautics 
Administration as a_ possible 
ment for the familiar red 
wooden shacks now in use. 

A “carrot bag” tvpe cover of heavv- 
duty plastic was first used at LaGuardia 
Airport under near-emergency condi- 
tions when the wooden shelter was 
badly damaged by rising water. Official 
testing of the “carrot bag” under all 
weather conditions is now being carried 
out at CAA’s Technical Development 
and Evaluation Center at Indianapolis, 
Ind., along with a rigid “dome” tvpe 
plastic shelter. 

The evaluation at Indianapolis is be- 
ing conducted to see if the pliable and 
rigid plastic coverings are adequate for 
general use. 


replace- 
and white 
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Convair, Canadair, Bristol to Build 


Advanced Turboprop Transport 


Quebec, Canada—The Convair Divi 
sion of the General Dynamics Corp. 
has joined productive and design forces 
with England’s Bristol Aeroplane Co. 
and Canada’s Canadair to build a turbo 
prop airliner capable of competing with 
American and British jets in the inter 
national transport market. 

Vhe three companies, whose agrec 
ment became known here last week, 
plan to build an advanced version of 
Bristol’s turboprop Britannia with ap 
proximately the same speed as that of 
pure jets (around 500 mph.), longer 
range (5,500 miles), equal payload 
(120 passengers or 200,000 Ib.) and 
lower cost of operation. 

The production goal for the airliner 
provides for delivery in 1960; 
both U. S. and British jet-liners pre 
sumably already will be in the ai 

Che plane itself has the same gen 
eral characteristics described by Bristol] 
officials last year when they revealed 
plans for their ‘“‘admittedly-a-long-wa\ 
off” Super-Britannia (AW Oct 
1954, p. 13). 


whe n 


5 


Selling Points 


Officials of the three companies ar 
banking upon these features as selling 
points in their bid for a share of to 
morrow’s international-transport mat 
ket: 

e Speed enough to allow the plane to 
make flights from North America to 
Britain and back between 
dusk. 

e Fuel economy as opposed to the rela 
tively-high fuel consumption of th 
pure jets. 

e Fase of operation. 

e The relative simplicity of 
nance. 

The heart of the projected airline: 
is the new Bristol B. E. 25 turboprop 
engine, an adaptation of the same com 
pany’s Olympus pure jet. One of the 
unique characteristics of this 8,500 hp 
powerplant is that it is designed to 
give maximum power at all altitudes, 
in contrast to the average turbine whos« 
efficiency is greatly affected by altitud 
variations. 


and 


dawn 


mainte- 


Two Prototypes 


One of the primary advantages of 
this engine’s characteristics will be that 
the new airliner will be able to tak« 
off or land—despite its high load capac 
ity and extraordinary speed—from con 
ventional runways. It will not require 
extra long runways or extra 
weather for scheduled operation. 

Bristol engines already are being pro 
duced in the U. S. by Curtiss-Wright 


good 
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Corp. under Production of the 
B. | 25 also y be thai 
Under present plans, tw 
be built, 


either 
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other n 


inadairs§ design 
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pamies participating 


CAB Drafts New Rule 
To Govern Free Rides 
Washingeton—The ( 


ron 


Bo 


han 
ind the 
proposed culations 
has objected t the r¢ 


Board policy 


ent] 
of sending cet 


nel on irs of airline 


tol 
will tra 1 « 1 free pac 


furnished 


ry 
CAB n rity finds that th 
roposed rules are compatible with the 
equirements of the Civil A 
Act and that the plan is mm the 
interest 
rec Or duced-rat 
to Board personnel traveling 


ronauti 
publi 


transportation 
on official 
constitute a drain 


business would not 


on an irrier § treasury, 
financial condition of am ITTIC! 

iffect air tran port 
use of the r 
number of its 


a minor pe r¢ 


jeopardize the 


otherwise adversely 


tion in general. Bex lativel 
small 


only 


personnel (615 


entage of whom will 


be traveling on official business, little 
no adverse effect will be felt by any 
carrier voluntarily furnish 
free or reduced-rate transportation,” the 
CAB said 
lhe Board points out that the deci 


ottering to 


sion to provide such transportation hes 
with airline management, and that the 
CAB would have full control over us« 
of the special travel privileges by its 


ee rsonnel 


° Pe mn 
Airlines Turn Down 
Liquor Service Code 
Ihe 
l'rath 
for establishing an industry-wide 
of conduct” for serving liquor in-flight 
semi-annual San 
» last week 
Pearson, president of th 
| insport \ 
ed the question of liquor service by 
urlines (AW Sept. 19, p. 11 
idustrv self-enforcement at the 
ATC spokesmen 
would b 
ile hi li 
regulations govern 
ponsibility of 


domestic scheduled airlines’ Air 
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code 
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their 
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cel post were rr 
presented to th 
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John Clem 
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| . - a 
Griffith Quits CAB 
tobert L. Griffith ha 
Civil AX ronautics Boa d 
Chief to return to Delta Air Lines. He 
CAB Nov. 18 to take charge 
of Delta’s new Washington office 
CAB Chairman Ross Rizley accepted 
resignation with regret ind 
id: “On behalf of the Board, I wish to 
publicly note Mr. Griffith’ important 
mtribution to civil aviation as evi 
nced by his impartial, conscientious 
ind effective enforcement of the Act 
ind Regulations during the past 24 


manage! 


resigned as 
( omplian c 


will leave 


rithth 


Chief Compliance Attorney Robert 
will be Acting Chief of the 
Compliance Office pending appoint- 
ment of a successor to take the place 


of Griffith. 


Burstein 
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Board Proposes 73 Amendments 
In Airworthiness Regulations 


Washington—The Civil Acronautics 
Board has proposed 73 amendments to 
the airworthiness regulations as a result 
of the Board’s 1955 annual airworthi- 
ness review. The amendments being 
proposed include 19 changes to Part 3 
ind 64 changes to Part 4B of the Civil 
Air Regulations. 

In its notice of proposed rule making, 
the Board noted that these changes had 
been sufficiently resolved at the annual 
Airworthiness Meeting in September to 
justify specific recommendations for 
amendment of the regulations. CAB 
Chairman Ross Rizley recently said the 
Board would expedite the adoption of 
airworthiness amendments (AW Sept. 
19, p. 139). Those issues which were 
resolved have been temporarily 
passed over. 

Among the proposed amendments to 
CAR Part 3 is the deletion of the pro- 
vision (3.186) which permits a reduc- 
tion of the maximum maneuvering load 
factor limitation from 3.8 to 3.5 for 
airplanes incapable of spinning. The 
reason for this change, the Board said, 
is that structural failures experienced in 
the past with small airplanes in the 
high speed range strongly indicate the 
inappropriateness of relating a reduction 
in maneuvering load factor with any 
features of an airplane intended to im- 
prove safety only in the low speed range. 

Another proposal will permit the 
design landing weight to be as low as 
95% of the maximum weight. CAB 
said it feels that previous requirements 
have unduly restricted the utility of 
small airplanes. 


New Fire Wall Rule 

There is also being proposed a new 
requirement with respect to the struc- 
tural design of supporting structure and 
the attachment of concentrated mass 
balance weights incorporated on control 
surfaces. 

The present requirements regarding 
use of safety belts in berths are consid- 
ered unrealistic. A change to these pro- 
visions is proposed which will exclude 
safety belts in berths from compliance 
with the forward accelerations _pre- 
scribed for an emergency landing and 
will require restraint of occupants in 
berths by means of a padded end board, 
a canvas diaphragm or similar equip- 
ment. 

There is a proposed change (3.624) 
which will permit use of fire-resistant 
sealing of fire walls in installations 
equipped with engines having a maxi- 
mum displacement of up to 1,000 cubic 
inches. On the basis of present engine 
design, the Board said, it is believed that 


not 
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the degree of fire hazard is more closely 
related to the total engine displacement 
rather than on whether or not the en- 
gine is supercharged. Current regula- 
tions permit use of fire resistant rather 
than fireproof materials for sealing fire 
walls openings only on engines that are 
not supercharged. 

Other proposed changes would re- 
quire incorporation of design features 
or marking of control systems to 
minimize the possibility of incorrect as- 
semblv (3.344); placarding of the ma- 
neuvering air speed (3.771), and inde- 
pendence of the fuel system for each 
engine on all multi-engine airplanes 
(3.431). 

The Board, however, will relax the 
existing standards for independence of 
fuel svstems by permitting use of one 
tank for supplying more than one en- 
gine if certain design criteria are met. 


Fatigue Evaluation 


With respect to the flight provisions, 
there is proposed a change (4B-112), 
which will permit the use of the mini- 
mum speed attained during the stall 
demonstration in determining the re- 
quired climb, and a change (4B-160) 
which will permit determination of the 
demonstration stall speed in terms of 
the stall warning speed. 

There is also proposed a new rule 
which establishes more specific criteria 
for fatigue evaluation of flight structure, 
including pressurized cabins. Among 
other proposed changes relative to the 
structural provisions there is a change 
(4B-210C) which establishes more real- 
istic criteria for evaluating the strength 
of the airplane at weights in the vicinity 
of zero fuel weight. 

There are proposed changes which 
will require accounting for compressibil- 
ity effects at all speeds; establish detail 
conditions for the evaluation of gyro- 
scopic loads imposed on engine mounts, 
and will require consideration of ther- 
mal effects on the structure. 

Three proposals are included concern- 
ing control surfaces and their control 
systems. Two of these will entail 
changes (4B-320) which will require 
incorporation of design features and re- 
quire tab contro] system designs to be 
such that a failure of any element would 
not jeopardize the flight. The third 
change (4B-324) will require application 
of the fail safe philosophy to flap actu- 
ating systems incorporating a mechani- 
cal interconnection to assure against 
hazardous unsymmetrical flap extension. 

There is also a proposal (4B-230B) 
which will permit, in showing compli- 
ance with the ground load requirements, 


the use of wing lift equal to the weight 
of the airplane instead of only two- 
thirds of the weight as currently pre- 
scribed. 

In addition, there are other changes, 
which are considered either minor, clari- 
fying or of an editorial nature. 

Among the proposals the Board has 
set aside as indicating a need for fur 
ther study are those relating to com- 
bustion heater design, decelerating 
devices, floatable passenger seat design, 
fuel storage, fire extinguisher systems 
flight instrument panel arrangement 


and propeller reverse thrust indication. 


Jet Certification 
Starts in December 


The Civil Aeronautics Administration 
will take the first formal step in certifi- 
cation of a jet transport next month 
when a preliminary tvpe board mecting 
will be held on the Boeing 707. 

CAA figures construction and testing 
of new jet transport types will take 
about three years. 

Applications for certification of the 
707 and the Douglas DC-8 have been 
filed, and the CAA expects one for the 
Lockheed Electra turboprop transport 
soon. 

In certifying the turbojet transports, 
CAA engineers are going to have to 
make up the rules as they go along, 
since no complete set of regulations has 
been set up to cover the new aircraft 
The Civil Aeronautics Administrator is 
empowered to set any requirements con 
sidered necessary to insure an equivalent 
level of safety with conventional air 
craft. 

CAA has been gathering what infor 
mation is available on jet aircraft prob 
lems for five years. Visits to England 
were made by CAA engineers when the 
Comet was being tested, and consulta 
tions were held with U.S. military spe- 
cialists. 

In 1950, a report was published 
which laid out major problems areas in 
jet operations. 

Now CAA engineers will have to ad- 
just vardsticks used in certificating 
piston-engine tvpes_ to accommodate 
new problems encountered as the jet 
certification program goes along. The 
CAA will verify the basic load analvsis 
on the new types to guard against any 
fundamental error which might result 
in major structural failure. The manu- 
facturer has the responsibility for de- 
tailed analysis. 

A flight test program for the new 
aircraft will be established by the CAA 
type board. 

The program could include up to 
150 additional hours of functional and 
reliability testing, a sort of airways ene 
durance test designed to iron out any 
bugs which might remain. 
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Guusted Name in. Ignition 


Saves time... 
saves money... 
provides 
added safety! 






Measured fro ny standpoint the Bendix® 
Ignition Analyzer ts one of the finest invest- 
ments in efhcient flight operations that you 
Cath ul ike 

hie Ben iX Analyzer quickly ana acctl- 
rately mdicates tnnmnent oF ictual spark 
plug failure an IVES a positive unl com- 
plete check of the entire ignition system 


This 11cis materially in miaintamng fliwlit 


schedules and eflects substantial reductions 


in maimtenance costs 
To better meet the individual require- 
ments of various Operations, Bendix lenmi- 


tion Analyzers are available lor portable, 
portable rborne or permanent airborne 
installations 

Single or n ultiple ignition patterns can 
be displayed on the large five-inch screen 
Phe Bendix Analyzer permits the most 
rapid analy is of a complete iwnition svstem 

The majority of ignition analyzers im 
use in the world today carry the name 
“Bendix”, offering further proof that Ben- 
dix is the Most Trusted Name in lenition. 


MARK 


SCINTILLA DIVISION 


“Bendix” 


SIDNEY, NEW YORK 





Gendix 
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Olin Mathieson's DC-3...A sub-zero Canadian night...in one engine— 


New Koolmotor Aero Oil...in the other—another brand... 


es-and here’s what happened! 


rhe pilot was Neil Fulton, the firm: Olin Mathieson Chem- 
ical Corporation, Baltimore, Maryland. Assignment: take 
a DC-3 through Canada in sub-zero January weather 

Before leaving, Fulton conceived an interesting and 
profitable experiment. In one engine he placed the avia- 
tion oil that was standard for Olin Mathieson’s operation 
at that time. In the other, he put Cities Service New Kool- 
motor Aero Oil. 

hen came the night he had to leave his DC-3 out on 
the bitter-cold ramp of Toronto Airport. Next morning, 
with the thermometer reading eight below zero, Fulton 
climbed into the plane to start the engines. Trouble? . . 


trouble you bet trouble starting. But the first engine to 


kick over was the engine using Cities Service New Kool- 
motor Aero Oil! 

That was enough to sell Neil Fulton on New Koolmotot 
Aero Oil bea 
ming up his experience, he says: “Cities Service New 


and he’s used nothing else ever since! Sum- 
Koolmotor Aero Oil provides far more satisfactory results 
in any weather and has enabled a substantial reduction in 
oi] consumption and general maintenance expenses.” 

Results such as Neil Fulton’s are not the exception, but 
the rule, with New Koolmotor Aero Oil. This improved avi- 
ation oil can produce similar results for you. Why not try 
it? You'll find it wherever the familiar emblem of Cities 
Service Aviation Products is displayed 


AP Py iin. 
CITIES SERVICE  =—So@e = AVIATION PRODUCTS 


New York + Chicago - In the South: Arkansas Fuel Oil Corp. 
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Detroit-Wayne Field 
Wins ACC Approval 


Washington—The major civil air ter- 
minal serving the Detroit, Mich., area 
should be the Detroit-Wayne Major 
Airport, according to the Airport Use 
Panel of the Air Coordinating Commit- 
tee. 

Conversion of Willow Run Airport to 
joint = civil-military was recom- 
mended. 

The ACC group has developed a 10 
point program for easing the airport 
problems at Detroit. Plan is the result 
of a study and hearings that were to 
“determine, in the best interests of the 
public, the most feasible civil-military 
utilization of the airports, existing and 
proposed, in the Detroit, Mich, area.” 

In order to effect the recommended 
transfer of functions between Detroit- 
Wayne Major and Willow Run air 
ports, the Airport Use Panel proposes 
that these additional steps be taken 
e The scheduled airlines now using Wil 
low Run transfer their operations to the 
Detroit-Wayne Major Airport as soon as 
adequate facilities are made available 
@ One Air Force reserve fighter squad 
ron be immediately relocated from 
Selfridge AFB, Mich., and established 
at Willow Run Airport. 

e The Naval Air Station be relocated 
from Grosse Ile, Mich., to Willow Run 
Airport. 

¢ The Air National Guard squadrons 
now stationed at the Detroit-Wayne 
Major Airport be transferred to Willow 
Run. 

© Consideration be given to civil use of 
the Naval Air Station at Grosse Ile for 
general aviation. 

It was further recommended that the 
proper authorities proceed with plans to 
develop additional public airports ade- 
quate to serve present and future civil 
aviation requirements in the Detroit 
area. The final recommendation en- 
dorsed the establishment of a single 
metropolitan Airport Authority to ad- 
minister the airports in the Detroit area. 


also 


Investigators Check 
Explosion in Crash 


Investigation of the crash of a United 
Air Lines DC-6B at Longmont, Colo., 
has caused widespread speculation on 
the cause of a mid-air explosion which 
apparently led to the accident. 

The Federal Bureau of Investigation 
has joined the Civil Aeronautics Board 
with its own investigation of the crash 
and the circumstances surrounding it 

It has been suggested that sabotage 
may be involved, but preliminary inves- 
tigation produced definitely only the 
fact that there was an explosive force 
in the vicinity of the number four bag- 
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gage hold. The CAB and FBI are con- 
tinuing efforts to find out what kind of 
explosion occurred and what caused it 

CAB investigators have transferred 
the major portion of the wreckage to 
Denver where they are working under 
tight security to piece it together Ap 
parently the explosive force which 
wrecked the UAL airplane severed the 
tail section in flight, since it was found 
1 considerable distance from the re 
mainder of the wreckage 

United has hired a bomb expert to 
ssist in the investigation. Charles Wil 
explosives expert from the 
iboratory of the State of Wis 
retained by the airline when 
vident that the acc 
caused by an explosion in the air 

Labor difficulties 


son, an 
Crime | 
onsin was 
t became ¢ ident 
between United and 
the stnking ALF flight engineers threat 
ened to become a part of the situation 

W. A. Patterson, United’s president, 
rejected any reflections on the qualific i 
tions of the flight engineer, a pilot who 
had previously served seven years as an 
cngimeer 

Ihe engineer’s union entered the in 
vestigation of the crash and offered a 
information 
conviction of 


$1,000 reward for leading 
to arrest and 


sponsible for the explosion 


invyone Te 





CAB ORDERS 





( « t 27 Nov 
GRANTED: 

Seaboard and Western Airlines an exemp- 
tion to perform seven flights to New York 


from Hamburg and Munich, Germany; 
Rome, Italy, and Brussels, Belgium, pur- 


suant to a contract with the Intergovern 
mental Committee on European Migration 

Leave to intervene in the North Central 
Lake Central acquisition case to the Aero 
nautics Commission of Indiana, the Board 
of Aviation Commissioners of Kokomo, 
Ind.; the Zanesville, Ohio, Airport Com 
mission; the City of Bloomington, Ind., 
Board of Aviation Commissioners; the City 
of Cleveland, Ohio, and the Cleveland 
Chamber of Commerce; the City of Rich 
mond, Ind.; the Grand Rapids, Mich., 
Chamber of Commerce; the Chamber of 
Commerce of Marion, Ohio; the County of 
Kent, Mich.; and Indiana University 

Transocean Air Lines an exemption to 
perform a flight from Guam to Manila, P. I 
pursuant to a contract with Compania Mari 
tima, Manila, P. I 


APPROVED: 
Agreements involving 


British 


various other carriers 


Trans World Air 
Airways Corp., and 


relating to intercom 


lines, Overse as 


pany arrangements 

An agreement carriers 
adopted by the International Air Transport 
Assn. relating to North Atlantic specific 
commodity 


ORDERED: 


Central Airlines’ mail rate set at the rate 


between various 


rates 


proposed by the Board in its show cause 
order for the period starting Jan. 1, 1955. 
Suspension and investigation of a North- 
west Airlines proposal to provide Alaskan 
tourist service with aircraft having at least 
50 payloader folding seats or removable 
seats 

Investigation of a Northwest Airlines 
oach freight service between New York, 
Detroit, Milwaukee, Minneapolis and St 
Paul 

Purdue Aeronautics’ authority 
to permit the carrier to acquire two addi- 
tional DC-3 or C-47 aircraft. 

Investigation of Northeast Airlines service 
to Laconia and Berlin, N. H., to determine 
hether the service should be authorized on 
inted 
in extension to until 

davs after decision in the investigation 
Ozark Air Lines’ temporary mail rate set 
it the. rate proposed bv the Board in its 
hi use order for the period starting 
Aug. 9 1955 

Foreign air carrier permit to Lineas Acreas 
Costarricenses, S. A 
betwe 


amended 


1 year-around basis. The 


Carricr iS QT 


ontinue the servic 


} 
amended to permit the 


carrier to operate en San Jose, Costa 


Rica, and San Juan, Puerto Rico, via Tocu- 

men Airport, Panama City, Panama; and 

Curacao, Netherlands West Indies 
Northwest Airlines’ mail rates for Pacific 


operations set at the rates proposed by the 
Board in its show cause order for the period 
tarting Jan. 1, 1955 

Mail rates for Pan American World Air 
vavs and Trans World Airlines for trans- 
itlantic services set at the rates proposed 


by the Board in its show cause order for the 
period Apr. 8, 1954 to Dec. 31, 1954, and 
for the period starting Jan. 1, 1955. Also 


made final are rates proposed for Latin 
American operations of Pan American and 
Braniff Airways for the period starting Jan. 
1, 1954 and of Delta Air Lines and Panagra 
for the period starting Apr. 8, 1954 


DISMISSED: 
Application of Lineas Aereas de Nigara- 
gua, S. A. for air freight forwarding author- 


itv between the United States and Nicara- 
gua, at the request of the applicant. 





SHORTLINES 





> Airwork Limited and Seaboard and 
Western Airlines have an_ interline 
agreement which permit the two car- 
riers to exchange cargo shipments and 
wavbills. 


> Flying Tiger Line reports a record 24 
hour airlift of 502,500 ton-miles, most 
of which was hauled in transcontinental 
flights of three DC-6As. . . . Flving 
Tiger reports a net profit of $440,000 
for the quarter ending Sept. 30, 1955, 
compared with a loss of $168,000 for 
the same quarter of 1954. Revenues 
for the 1955 quarter were $5,900,000. 


> Los Angeles Airways has inaugurated 
helicopter passenger service between 
Los Angeles and Pomona, Calif., with 
an initial schedule of four flights daily. 
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“Fire and Fuel” 


Here is more on the subject of fire in aircraft. 

The use of atomic power may someday eliminate some of today’s fuel 
combustion problems, but it is a fair guess that other problems will arise 
to take their place. Instead of today’s fast burn, we may all end up doing 
the slow burn! 

At any rate, the carrying of liquid fuel remains a fire hazard of the 
highest order and requires careful design to keep conflagrations at a 
minimum. 

One thing that can be said about fuel is that the further away from the 
cash customers it is kept the better. It would be nice if tip tanks alone 
would suffice, for this is the nearest to an ideal location. Next best is the 
outer wing panels. Only when absolutely necessary—and I do mean abso- 
lutely—should fuel be carried between the fuselage and the inboard engines. 


Danger of Fuselage Tanks 


It goes without saying that fuselage tanks are the worst of all. Despite 
all precautions, this is a precarious location. Any belly landing, over/under 
shoot or gear failure (all common occurrences) make belly tanks liable for 
causing an extreme fire hazard. 

A year ago a DC-6 almost burned to ashes while refueling wing tanks 
on the ground at Chicago. Had this been a belly job, the end result might 
not have been so pleasant. And then there was the plane that crashed 
into a river. The bodies recovered had been drowned in gasoline, possibly 
from a ruptured belly tank. 

Incidentally it is ironic to note that the pilots of one airline have OK'd 
belly tanks. Why? Because they fly the Pacific Ocean and are so sick and 
tired of running short of fuel that they are willing to accept the increased 
fire hazard as the lesser of two evils. This is the perfect example of being 
between the devil and the deep blue sea. 

The trend towards single point fueling also raises some questions. This 
system saves time and money on the ground since only one hose con- 
nection need be made. But unfortunately with this system it is also 
necessary to run a two- or three-inch pipe underneath the fuselage in order 
to get fuel into the opposite wing. This line is supposed to be purged 
after use, but it is still placing a potential hazard at the feet of the 
passengers. A two point system would remove this “sewer pipe.” 


Performance vs. Safety 


Fire prevention, like other safety measures, does not just appear—it 
must be worked on. The following is the best voicing of this that has 
appeared in a long time: 

“In building civil transports we have always present in our minds, that 
nothing is too small, nothing too expensive, that everything must be the 
best and the safest. No chances can be taken with unsound or unproved 
design. Pride must never be permitted to override common sense and the 
deep feeling of obligation to air travelers. We are forced by the needs of 
the airlines to better our performance—particularly speed—but we must 
never achieve these improvements by any sacrifice in safety.” 

This is an excerpt from an address given to the Institute of the Acro- 
nautical Sciences, June 23, 1954, by Donald W. Douglas. We may never 
achieve perfection but sentiments such as this go a long way toward insuring 
an ever better safety record. 
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To the 


ENGINEER 
of high 
ability 


ww 
w 


AiResearch is looking for 
your kind of engineer. 
Through the efforts of engineers 
like yourself our company has 
become a leader in many 
outstanding aircraft accessory 
fields. Among them are: 




































air-conditioning and 





pressurization, heat transfer, 
pneumatic valves and controls, 
electric and electronic controls, 
and the rapidly expanding 

field of small turbomachinery. 
AiResearch is also applying 
this engineering skill to 

the vitally ‘mportant missile 
accessory field. 

Our engineers work on the very 
frontiers of present day scientific 
knowledge. We need your 
creative talents and offer you 
the opportunity to progress 

by making full use 

of your scientific ability, 
Positions are now open for 
aerodynamicists... mechanical 
engineers... physicists... 
specialists in engineering 
mechanics... electrical engineers 
... electronics engineers. 

For further information write 
today to Mr. Wayne Clifford, 
THE GARRETT CORPORATION 
9851 S. Sepulveda Blvd., 

Los Angeles 45, California. 
Indicate your preference 
as to location between 
Los Angeles and Phoenix. 


AiResearch 
Manufacturing 





Divisions 
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im one system 


Components of the AiResearch cabin air conditioning 


system work in complete compatibility with one another. Such 
functional inter-relation can best be achieved when all 
such units have been developed and manufactured by one company. 
AiResearch air conditioning systems have been proved by millions 
of hours of operating time. Air conditioning is one of 
many aircraft systems completely engineered and manufactured 
by AiResearch. In the field of integrated aircraft 


systems and specialized components, AiResearch has more 


REFRIGERATION PACKAGE, HEART OF THE 
AIR CONDITIONING SYSTEM 


experience than any other company. 


* Qualified engineers in the fields listed below are needed now. 

Components of the complete system include ae aa 
i Write for information, 

refrigeration turbines, heat exchangers, , 

water separators, a humidifier system, cabin 

temperature controls, air flow regulators 


and pneumatic air shut-off valves. 


THE CeRPORATION 


AiResearch Manufacturing Divisions Los Angeles 45, California + Phoenix, Arizona 


Designers and manufacturers of aircraft systems and COMPONENLS : REFRIGERATION SYSTEMS + PNEUMATIC VALVES AND CONTROLS + TEMPERATURE CONTROLS 
CABIN AIR COMPRESSORS + TURBINE MOTORS + GAS TURBINE ENGINES + CABIN PRESSURE CONTROLS + HEAT TRANSFER EQUIPMENT + ELECTRO-MECHANICAL EQUIPMENT + ELECTROWIC COMPUTERS AND CONTROLS 
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These new Lockheeds lead 


in jet-powered flight 


America’s first prop-jet airliner... first prop-jet combat transport... 
fastest propeller-driven airliner... first carrier-based jet trainer...and world’s 


fastest jet fighter—all are in production today at Lockheed. 


Senior pilots of the world’s leading airlines are eagerly 
looking forward to the day when they will command 
the exciting new Lockheed Electra—America’s first prop- 
jet airliner.* 

In the pace-setting Electra, surging jet power is com- 
bined with proven propeller dependability—enabling . 
this giant luxury airliner to whisk passengers in and out \ 


of existing airports with runway room to spare. Aloft 


the Electra can loaf along at 400 mph! \ 


*Purchased in quantity by American Airlines and Eastern Air Lines. 


IF YOU'RE A YOUNG MAN, 17 TO 28, INVESTIGATE MILITARY AVIATION AS A CAREER. 
a» WS ia ill C-130 HERCULES, NEW 

' ead PROP-JET COMBAT 
CARGO PLANE—Husky 
brother of the Electra. A 62-ton 
carryall, to transp wrt men and ma- 
tericl farther, faster and at less cost 
than any other plane! Now in 
production at Lockheed’s Georgia 
Division, U.S. Government Air- 
craft Plant No. 6 at Marietta. As 
shown, a huge 5,000-gallon gaso- 
line tank-truck can be driven up 
the ramp into the interior of a 
C-130. In background, Lockheed- 
built B-47 USAF jet bomber. 















NEW JET-POWERED SUPER CONSTELLATION. Achieved by sub- 
stituting prop-jet power for piston engines—a remarkable increase-in-speed trans- 
formation made possible by the rugged construction and advanced basic design of 
the time-tested Lockheed Super Constellations. Result: the fastest propeller-driven 
airliner in the world! The USAF C-121F and the U.S. Navy R7V-2 are now 
undergoing exhaustive flight testing. 


ckheed 


AIRCRAFT CORPORATION 


California Division, Burbank, Calif. 
Georgia Division, Marietia, Ga. 
Missile Systems Division, Van Nuys, Calif. 
Lockheed Air Terminal, Burbank, Calif. 
Lockheed Aircraft Service, Burbank, Calif. 






LOOK TO LOCKHEED FOR JET LEADERSHIP, TOO 





T2V-1, CARRIER-BASED JET TRAINER. The world’s safest 
jet plane. Embodies Boundary Layer Control and aerodynamically actu- 
ated slats on wing's leading edge. 

F-104, STILL-SECRET JET FIGHTER. (Photo restricted.) A 
top USAF officer said: “This is a fighter pilot’s dream. We feel confident 
that it is the fastest, highest-flying fighter in the air, anywhere.” 


THE BRIGHT FUTURE OF FLIGHT. At Lockheed’s Missile 
Systems Division and at other Lockheed research centers, over 2,000 
scientists are deeply engaged in projects involving rocket power. ram-jet 
engines and nuclear energy 





“The borderline of nations is crossed in the Air! 
The seas are no longer barriers!” This was the ex 


citing news on January 7, 1785, when Jean Pierre 
Blanchard, French aeronaut, and Dr. John Jeffries, 
American from Boston, made the daring and haz- 


ardous first air journey across the English Channel 
by balloon. 


As the huge gas-filled sphere rose over the cliffs of 
Dover, sightseers crowded the coast, as well as boats 
off shore, to watch this first air venture over the sea. 
All went well until Blanchard and Jeffries were in 
sight of the French coast. With one quarter of the 
gas lost, they began to fall fast. 


In short order they threw into the sea everything 
from sand ballast to apples and biscuits. “Still ap- 
proaching the sea, we began to strip ourselves,” 
Jeffries reported later. Not until even Blanchard’s 
trousers went overboard did the balloon ascend 
After two hours in the air Blanchard and Jeffries 
landed near Calais, where they received a royal 
ovauon., 


Less than two centuries later, aircraft span the globe. 
And ESSO research is part of that progress, helping 
to supply aircraft and engine builders, operators and 
pilots with the new and better aviation petroleum 


products they need. 


Another reason why most operators specify 


INTERNATIONAL AVIATION PETROLEUM SERVICE 
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New Buyers’ Guide Date 


December vis 1955 


Recause more ian 2.800 comp es have 

25 000 
product listings to date "AVIATION 
WEEK BUYERS’ GUIDE announces 
a later publication date of December 19, 
This ut 


supplied information fi.) 


LO precedented response has 


resultes l a ased 
work load and substantially larger pro 
problems. The new publishing 
date will allow the additional tims 
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EDITORIAL 





The Renegotiation Puzzle 


The aircraft industry is facing a double-barrelled attack 
from the Government on its profit standards. On Capitol 
Hill three committees of Congress are investigating the 
profit level of the aircraft manufacturing industry. In 
a dingy temporary building behind the Mellon Art 

Gallery the Renegotiation Board, whose umbilicus to the 
Pentagon was recently severed, is engaged in reversing 
some of its Regional Board’s decisions to inflict severe 
cuts in the 1952 profits of at least two aircraft corpora 
tions with strong suspicions that at least three more are 
due for the same treatment. 


Congress Probes 


Congressional committees poking into aircraft profits 
are still engaged in preliminary investigation with the 
real fireworks scheduled for early next year when Con 
gress is in session and the 1956 Presidential race becomes 
its paramount issue. But the renegotiation problem is 
already acute with Grumman, Temco and Boeing 
assessed substantial profit penalties on their Korean war 
business by the new independent Renegotiation Board. 
‘There are a number of facets to the renegotiation picture 
as painted by the independent Board that are disturbing 
to the aircraft industry. 
¢ There is apparently no pattern or standard used by 
the renegotiation officials in making their determinations 
of excess profits. This is clearly indicated by the fact 
that in the Temco and Boeing cases the companies were 
cleared by the Regional Boards but assessed by the top 
level Washington Board. Even in Washington, Board 
officials admit there is no universally applicable standard 
for their decisions. Such a vague and inconsistent atti- 
tude toward the vital facts of profit and loss in huge 
industrial corporations that in the aggregate employ 
about 750,000 American workers certainly calls for 
thorough investigation by Congress when it considers the 
aircraft profit picture. 
¢ There is apparently a basic inconsistency between 
the procurement policy of the Air Force and the N 
Bureau of Aeronautics on the one hand and the Renego- 
tiation Board on the other regarding the scale of legi- 
timate profit in the aircraft industry. The military 
services have been pushing incentive type contracts with 
the aircraft industry. This contract offers rewards 
larger profits for efficient low-cost producers and exacts 
financial penalties from high-cost inefficient manufac- 


lavy ’s 


turers. 

Now it is apparently the policy of the Renegotiation 
Board to put the squeeze on the profits gained by aircraft 
firms under incentive type contracts and retroactively 
snatch them back after they have been approved by the 
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military customers. If this becomes a firm policy, it will 
indeed be difficult for anybody to operate profitably in 
the aircraft business and we may find its magnificent 
production facilities again returning to the days of trailer, 
wheel barrow and canoe manufacturing 

e There is also the basic government-industry conflict 
over the yardstick to be used for measuring reasonable 
profits in the aircraft business. Some military procure- 
ment officials have fought lrd and bitterly to establish 
the percentage of profit in relation to a firm’s net worth 
as the profit standard measurement. This is because the 
military furnished some companies with a high per- 
centage of both plant facilities and production tools. 
On the other hand the industry has fought to establish 
the percentage of profit in relation to gross sales as the 
acceptable yardstick. This is a battle that antedates both 
the present congressional investigations and Renegotia- 
tion Board activities, but it is being extended into these 
two new arenas and will be one of the critical issues on 
which the profit battle will be fought. 

e There is also a strong suspicion in the aircraft industry 
and in some parts of the Government that the aircraft 
profit problem is in grave danger of becoming a favorite 
political football in the 1956 Presidential campaign. 
There is little doubt that the Democrat majority con- 
trolling the Congress and the investigating committees 
would like to unearth evidence of skullduggery on aircraft 
contracts that could be turned into political ammunition 
against the Republican Administration. This would fit 
into their attacks on the Eisenhower Administration as 
being partial to big business at the taxpayers’ expense. 


Political Battle 


To counter the tactics of the Democrats, there is a 
suspicion that the Republicans could be turning the heat 
on the Renegotiation Board to unearth some allegedly 
excessive profits that could be laid on the Truman 
Administration doorstep. At this late date, 1952 is the 
last Truman year open to renegotiation scrutiny. 

All of the foregoing suspicions, counter-claims and 
facts make it clear that the aircraft manufacturing indus- 
try is apt to find itself squarely in the middle of an 
exceedingly rough game of political football. 

The aircraft industry should take extraordinary steps to 
make its legitimate position crystal clear both to the 
Congress and the people who furnish the tax dollars that 
buy military aircraft. If the industry does not present 
a clear and honest case to the people and to Congress 
it may suffer incalculable harm from arbitrary Govern- 
ment edicts that will in the long run also damage the 
nation that now relies on airpower as its first line of 
defense. 

—Robert Hotz 
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Harvey extrusions... 


for safer flight, 


greater fuel capacity, 


Fuel leakage in aircraft wing tanks must be elimi- 


t 


simpler construction | Mt" ct coos one of Bins’ greats 


dangers. Manufacturers once had to resort to elabo- 
rate sealing procedures around every joint and rivet. 
But even then, normal flight operations and wing 
flexing would eventually cause leaks, and locating 


them was a giant-sized maintenance headache. 


























When plane designers use Harvey Aluminum Ex- 
trusions as integrally stiffened wing panels, leakage 
problems practically vanish. And in the same size 
wing, fuel capacity 1S sharply increased Hundreds 
of rivet or bolt holes are eliminated joints are 
fewer... fuel-transfer connections (each a poten- 


tial leak source) are simplified. 


MAKING THE MOST OF ALUMINUM. .. FOR EVERYONE 


| 


} 
Harvey is a leading independent produce f eminum ions 
in all alloys and all sizes, special extrusions, press } llow sections 
structurals, rod and bar, for k, pipe, tube 


impact extrusions, aluminum 
] i 


related products. Also s 








HARVEY ALUMINUM SALES, INC., TORRANCE, CALIFORNIA—BRANCH OFFICES IN PRINCIPAL CITIES 
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You are looking at the slim, trim shape of an Allison Turbo-Prop The Allison Turho-Pro; 
engine. Your eyes tell you it’s far smaller, has less air drag than turbine engine similar 
ial , 2 eres yee peel but its tremendous po 
any airliner engine you’ve ever seen. But they don’t tell you it ‘aid Ga /, 
= - ° ¢ ¢ reare: oO a matched 
AIRCRAFT will give tomorrow’s airliners a speed of seven miles a minute built Aeroproducts Propeller 
POWER 


they tell you this engine packs far more horsepower than any other 


— 50 miles an hour faster than any airliner now flying. Nor do 


engine now in commercial service. Already flying 
in military transports — and approved for com- 
mercial use by Civil Aeronautics Administration—this new engine 


will bring new standards of speed and comfort to air travel. ; ‘ 

Allison Turbo-Props are backed by more than six million LLISON 

hours of turbine engine flight time — experience where it * 

counts most — in the air! ‘ TURBO-PROP 
i ENGINES 


ALLISON DIVISION OF GENERAL MOTORS * Indianapolis, Indiana 
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